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Current status of biodiversity and health of the coral reef ecosystem of
Palk Bay
Sandhya Sukumaran, K. Vinod, K. S. Sobhana, T. S. Naomi, Rani Mary George,
Mary K. Manisseri, Laxman Shankar Korabu, N. Jesuraj and M. Seeni
Central Marine Fisheries Research Institute, Cochin, Mandapam Regional Centre of CMFRI
Vizhinjam Research Centre of CMFRI, Tuticorin Research Centre of CMFRI
The coral reefs in Palk Bay run parallel to the shorebetween longitudes 79°17’ E and 79°8’ E, at the
latitude 9°17’ N. It lies in an east-west direction and
is about 200 to 600 m away from the shore at different
places at a depth of 1 to 5 m.
The western part of this reef which extends
westward from Pamban Pass up to Thedai is called
Velapertumunai reef and the eastern part which
extends up to Pamban Pass is called Kathuvallimunai
reef. Both the reefs of Palk Bay were surveyed to
assess the biodiversity profile and health of corals
and sponges. A drastic reduction in coral cover was
found in both the reefs when compared with the
results of the surveys conducted in 2004. The live
coral cover of Velapertumunai reef declined from
44% in 2004 to 13.6% in 2008. In Kathuvallimunai
reef, it declined from 37.8% to 12.9%. Massive corals
were dominant in both the reefs in 2004 whereas in
Fig. 1. Reef destroyed by overgrowth of macroalgae
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Fig. 2. Dead corals along with healthy colonies
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The disease prevalence in hard corals was also
studied. Massive corals were found to have more
incidences of diseases than branching corals. Brown
band syndrome (Fig. 6), Porites ulcerative white spot
syndrome, pink line syndrome/Porites pinking
(Fig. 7), etc. were noticed. In pink line syndrome,
pink colouration was observed around the dead and
scarred tissues in colonies of Porites spp. The
development of pink colouration could be the
symptom of a disease or simply a response of the
coral to a variety of competitive, invasive or parasitic
interactions including cyanobacteria. Samples were
Fig. 5. Brain coral growing among coralline algae
Fig. 4. Lush growth of Hydnophora sp.
2008, branching corals were found to be dominant.
Underwater photographs were taken at locations
where the surveys were carried out. In many places
the corals were found dead, bleached or covered
with sediments and seaweeds (Fig. 1 & 2). Patches
of live Acropora sp., Hydnophora sp. and brain coral
were also found in these places (Fig. 3, 4 & 5). In
most places, visibility was poor due to siltation.
collected for microbiological as well as histological
investigations to understand the etiology of these
disease conditions.
The surveys conducted also revealed that the
sponge population in Palk Bay is highly diverse. The
sponges exhibited a variety of shapes and colours.
Generally, sponges were found to establish in
patches in the intertidal zone, very close to the coral
Fig. 7. Pink line syndrome/Porites pinking
Fig. 6. Brown band syndrome in Favia sp.
Fig. 3. Live Acropora sp.
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Fig. 8. Sponges on sandy substratum
reef areas, on a sandy substratum (Fig. 8). However,
there also existed many species among the corals,
particularly growing on the dead corals and rocks.
Majority of the sponges belonged to the class
Demospongiae. Threats like siltation are of serious
concern to the survival of sponges and it is therefore
necessary to record and document the present
sponge faunal diversity as a basic step towards
protection of these highly valuable and
pharmacologically important resource.
Emergence of triggerfishes (Family: Balistidae) as an alternate lucrative
target fishery for trawls along the Tuticorin coast in Gulf of Mannar
E. M. Abdussamad, K. K. Joshi, T. S. Balasubramanian, P. U. Zacharia  and K. Jeyabalan
Tuticorin Research Centre of Central Marine Fisheries Research Institute, Tuticorin
Fishes of the family Balistidae are commonlyknown as trigger fishes. Globally the family is
represented by about 40 species belonging to
11 genera. The name triggerfish arose as the second
dorsal spine act as a trigger to the first dorsal fin.
Locally they are known as ‘Kilathi’ in Tamil. Though
they used to occur in trawl catch of Tuticorin coast
from time immemorial, they were thrown back into
the sea by fishermen mainly due to lack of market
demand and also for want of onboard storage space.
Trawlers used to avoid areas of their congregation as
they considered it a menace leading to wastage of
energy and time.
But the scenario changed by mid-nineties, with
decline in catches of commercial groups and
increased demand for low value fishes for fishmeal
preparation for poultry industry. This prompted the
fishers to land whatever they get in the net including
triggerfishes. Being available in huge quantities at
nominal price, some local traders utilized it as a
fishmeal substitute in poultry feed. Feed back from
traders indicated that triggerfish substituted feed
boosted faster growth in poultry. This and its low cost
prompted the traders to opt for this resource,
whenever available. Regular monitoring of fishery
during 2000-’07 shows that balistids became an
important constituent representing about 18.6% of
the trawl catch at Tuticorin (Table 1). Their production
fluctuated widely during the period with lowest annual
production of 55 t in 2005 and highest of 26,625 t in
2007. Catch rate (CPUE) and contribution to the total
fish production in 2007 was 927 kg/unit and 59.6%
respectively as against an average value of
16.4 kg/unit and 18.6% for the period. Small
triggerfishes congregate around coral reef areas off
Tuticorin round the year and enter the trawl catch in
huge quantities with the peak during August-
December (Table 2).
Contrary to previous years, trawl catch was
relatively poor at Tuticorin after the post-ban period
in 2007. This, combined with increased operational
cost, prompted many trawlers to abstain from fishing.
This lead to shooting up of the price of both food
fishes and trash fishes. As of earlier years triggerfish
entered trawl catch by early July to become the major
component (59.6%) in the trawl catch at Tuticorin
(Fig. 1). Each boat landed about 6,000 to 20,000 kg
depending on their carrying capacity (Fig. 2).
Huge congregation was reported in waters of
25-35 fathom depth about 12-15 km from Tuticorin
fishing harbour towards south-east direction having
4-5 h voyage from the shore. From the beginning of
the season, traders offered Rs. 300/-per quintal and
the catch was loaded directly to trucks which
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considerably reduced the labour cost (Fig. 3). Later
tricycle operators claimed their right to transport the
Fig. 1. Triggerfish and total fish catch at Tuticorin Fishing
Harbour during July-December 2007
Fig. 2. A boat with deck full of triggerfishes at Tuticorin
fishing harbour
Table 2. Average catch, effort, CPUE and percentage composition of triggerfishes at Tuticorin Fishing Harbour during 2000-
2007 by trawlers.
Month Effort Triggerfish (t) Total fish CPUE (kg) Percentage
catch (t)
January 1835 60 1142 32.6 5.2
February 1307 32 928 24.4 3.4
March 1109 13 711 12.1 2.7
April 611 35 499 58 7.1
May 476 48 470 101.8 10.3
June 5013 121 4042 24.1 2.9
July 4774 205 3800 42.8 5.3
August 3836 484 3464 126,3 13.9
September 3461 1120 3076 323.5 63.5
October 2960 911 3336 307.8 27.3
November 1352 511 1372 377.8 62.7
December 2212 1199 2555 542 46.9
Total 28946 4740 25393 163.7 18.6
Table 1. Estimated catch, effort, CPUE and percentage composition of triggerfishes at Tuticorin Fishing Harbour during the
period 2000-2007 by trawlers
Year Effort Triggerfish Total fish CPUE Percentage
(units)       (t)  catch (t)   (kg)
2000 33765 2126 25166 62.9 8.4
2001 33983 2921 20016 85.9 14.6
2002 25807 1137 24058 44 4.7
2003 30069 3174 28994 105.5 10.9
2004 27646 1801 22633 65.1 7.9
2005 23336 82 15058 3.5 0.5
2006 28235 55 22549 1.9 0.2
2007 28719 26625 44672 927 59.6
Average 28946 4740 25393 16.37 18.6
Triggerfish
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fishes to auction ground at a rate of Rs. 30/- per
quintal. Demand for the resource arose from several
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traders as far as from Kanyakumari and Nagarcoil
districts owing to their low cost, declining availability
and increasing price of oil sardine, lesser sardine
and other trash fishes. A major share of the catch
was taken to Mottagopuram (north of Tuticorin) where
triggerfish drying was developed as a small scale
Industry (Fig. 4). This virtually changed the earlier
concept of balistid as a menace to a lucrative
commercial resource.
Fig. 3. Triggerfish catch loading directly to truck from
the boat
Fig. 4. Triggerfish drying in the drying yards at
Mottagopuram and dryfish packed in gunny bags
ready for transportation
By seeing the financial benefit, some trawlers
ventured directly for balistids as it offered an assured
catch and return. Each boat is getting revenue of
Rs. 18,000 to 60,000/- per trip. Due to dense
congregation of the resource, fishing time is
considerably reduced resulting in considerable
savings of fuel and time. In due course of time, more
efforts were attracted for exploiting this resource. By
December, nearly 20-45 boats operated daily
exclusively for triggerfish fishery. By January 2008,
shoals dissipated and catch started declining
and some boats were diverted for other fishing
activities. However several boats continued their
operation till April 15, the closing date for mechanized
fishing.
Catch was supported predominantly by Odonus
niger (Ruppell, 1835) (Fig. 5) and small quantities of
Sufflamen fraenatus (Bloch & Schneider, 1801).
Fig. 5. Redtoothed triggerfish, Odonus niger (Ruppell,
1835) the major component of the triggerfish catch
(TL = 180 mm)
Size composition and growth of Odonus niger
At the beginning of the fishery in July, the catch
was constituted by 77-132 mm fishes with 96.1 mm
as mean size and 80 mm as major mode. Catch in
December was by 105-290 mm fishes with 158.5
mm as mean and 115 as mode. In March, catch was
by 140-320 mm fishes with 229.1 mm as mean and
200 as mode. This shows an average growth rate of
16.63 mm growth in length per month.
Biological observations
Sexual maturity of the species was monitored.
Catch in July was constituted predominantly by
indeterminates. In December-May, catch was
supported by fishes with gonad at its second stage
of maturity.
Gut content was constituted mainly by coral
remains, digested zooplankton, parts of molluscan
shells and sponges.
Utilization
Odonus niger, the dominant triggerfish was initially
utilized for fishmeal. They were dried under direct
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sun in open grounds for a minimum period of 3-4
days. Thereafter, they were packed in gunny bags
and transported to fish meal plants.
Later in January some demand arose for larger
fishes above 20 cm from southern part of Tamilnadu
and Kerala especially Marthandom-Kalaikkavila
region for domestic consumption. Large fishes
fetched an average rate of Rs. 7-10/- per kg at the
landing centre. These fishes were packed in ice and
transported to the destination. As per the information
provided by the traders, good demand is prevailing
for this species, even if other fishes are available in
sufficient quantity. At Tuticorin and nearby areas,
beheaded and peeled fishes are being sold to some
selected restaurants.
Conclusion
The record high production of triggerfish from
Tuticorin during the year 2007 can be attributed
primarily to the increased and selective effort exerted
for exploiting the resource. During earlier years,
triggerfishes were landed only as an accidental catch.
Due to increased demand for the resource combined
with decline in the availability of other commercial
fishes during the year more efforts were being
diverted for this resource throughout the period.
The probable explanation for dense congregation
of triggerfish is their specific nature of feeding and
schooling behaviour. They feed mainly on
zooplankton, molluscs, sponges and other
associated fauna and the schooling behaviour is
directly correlated to its grazing and grabbing nature.
Added to this, Odonus niger have preference to coral
reef habitat for feeding during their younger stages.
The coral reefs and sand beds along the coast serve
as the feeding ground for them and juveniles migrate
to these grounds for feeding. It is also to be noted
that trawl catch was constituted exclusively by 8-32
cm fishes, with total absence of small juveniles and
mature fishes. This indicates that brood stock
population was separate and breeding ground was
away from the present fishing grounds.
E. M. Abdussamad, K. K. Joshi, P. U. Zacharia, K. Jeyabalan,
O. M. M. J. Habeeb Mohamed and T. S. Balasubramanian
Tuticorin Research Centre of CMFRI, Tuticorin
Ribbonfishes supported commercial fishery atTuticorin prior to nineteen nineties. But reports
suggested that their stock and fishery declined
considerably thereafter. Their fishery during 2000-
2006 was represented by occasional landings of
small quantity of ribbonfish by trawls. Average
production by trawls at Tuticorin fishing harbour
during the period was 250 t. They represent about
0.7% of the total fish catch of the period.
During first week of December 2007, large
deepsea trawlers operating for prawns caught huge
quantities of ribbonfish juveniles along with prawns
from 300 m depth zone about 38-42 km away from
shore. Almost all trawlers operated in these grounds
Feeding congregation of ribbonfish, Trichiurus lepturus juveniles in
oceanic waters and their targeted exploitation by deepsea trawlers along
the Tuticorin coast in Gulf of Mannar
got heavy catch of ribbonfishes (Fig. 1). Catch varied
between 10,000 and 20,000 kg/boat based on their
Fig. 1. Heaps of juvenile ribbonfish at Tuticorin Fishing
Harbour for auction (each heap weighs 100 kg)
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Fig. 2. Close view of deep sea trawl catch showing
ribbonfish and other constituents
carrying capacity. This trend in ribbonfish catch
continued till the middle of April 2008 when trawling
was suspended due to annual closure of mechanized
fishing. Size of ribbonfish landed by trawls was so
small that they were not suitable for domestic
consumption. The fish meal traders who were active
in the field for procuring the then abundant triggerfish
offered Rs. 300/-per quintal for ribbonfish also. The
revenue realized by each unit from ribbonfish catch
varied between 30,000 to 60,000/- per trip.
Catch of other commercial groups being poor
during the year compared to previous years,
about 8-12 deepsea trawlers concentrated entirely
on this resource. In addition to ribbonfish, other
components of the catch were deepsea prawns,
crabs, flatfishes, Snake mackerel (Neoepinnula
orientalis), grenadiers (Caelorinchus caelorinchus
and Bathygadus melanobranchus), Psenes sp.,
pipefishes, balistids and pufferfish (Fig. 2). Juvenile
ribbonfish represented about 83 to 98.3% of the catch
during the period.
Fishery
Ribbonfish fishery was supported by single
species Trichiurus lepturus Linnaeus, 1758. The
production by trawls during the five month period from
Tuticorin was 5,639 t (Table 1) and it formed about
13% of the total fish landing which is the highest
production for this group during the last 15 years.
Catch rate of ribbonfish in trawls as a whole varied
between 352 and 566 kg/unit effort during this period
with an average value of 418 kg/unit effort. If this
production trend continues round the year, an annual
production of about 12,000 to 14,000t of ribbonfish
can be expected.
Size composition and growth
Catch at the beginning of the fishery in December
was constituted by 28-39 cm fishes with 31.6 cm as
mean length and 33 cm as major mode. In April, catch
comprised 35-59 cm fishes with 46.7 cm as mean
and 52 cm as major mode. The modal progression
shows an average growth of 4.75 cm in length per
month. Calculation based on the earlier study
indicates that these recruits have its origin from the
spawning which might have occurred around July-
August.
Biological observations
Entire catch during December was constituted by
immature fishes with indeterminate gonads. Sex of
the fish could be distinguished by February with
gonads at stage II of development. Fishes had shown
the sign of maturity by April with nearly 11.87% of
them with gonads at stage III of development.
Food was constituted mainly by deep sea prawns,
crabs and other fishes. Prawn alone formed nearly
68 to 94.6% of their food followed by crabs and fishes.
Table 1. Landing details of juvenile ribbonfish by trawls at Tuticorin Fisheries Harbour during
December 2007- April 2008
Month Effort Total fish Ribbon % in total Catch rate
(units) catch (t) fish (t) catch (CPUE) (kg)
Dec ’07 2465 9,083 868 9.6 352.1
Jan ’08 2887 10,421 1,542 14.8 534.1
Feb ’08 3428 10,865 987 9.1 324..1
Mar ’08 3142 8,796 1,367 15.5 435.1
Apr ’08 1544 4,908 875 17.8 566.7
Average 2693 8,815 1128 12.8 418.8
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Crabs and other fishes were present almost equally
in the gut. Fish component in the gut include
ribbonfishes also indicating cannibalism.
Utilization
Entire ribbonfish catch was utilized for fish meal
production by the fishmeal industry throughout the
period. They were dried under sun for a day and
packed in gunny bags and transported to fish meal
plants. Later in April, small quantities of large fishes
above 50 cm were segregated and auctioned for
domestic use.
The study showed that ribbonfishes aggregated
in the deepsea grounds for feeding. They were
caught accidentally in trawls but after realizing ready
demand and good revenue, they were harvested
Bumper catch of oil sardine Sardinella longiceps along Cuddalore coast
H. M. Kasim, G. Mohanraj, R. Thangavelu, S. Mohan, S. Rajapackiam, P. Thirumilu,
P. Poovannan, L. Chidambaram, M. Manivasagam and R. Vasu
Madras Research Centre of Central Marine Fisheries Research Institute, Chennai - 600 028.
IntroductionThe oil sardine Sardinella longiceps constitutes
the most important pelagic resource sustaining the
marine fishery on the west coast of India. Two
decades ago, the occurrence of this species along
the east coast was considered sporadic and rare. In
early eighties, there was report on the unusual
landing of this species along Puducherry region. Over
the years, there has been an increase in the landings
of this species on the east coast especially along
the Coromandal coast. In July 2008, there were
reports in the local daily news papers that the oil
sardine shoals were found to move towards the shore
off Devanampattinam fishing village and small boys
were also able to have easy access to the fish shoal
who handpicked the sardines. Some fishes were also
stranded and found dead on the beach. This
occurrence is linked to upwelling phenomenon which
brings the oxygen depleted cold water from the
bottom of the sea due to churning by the water
current. Similar phenomenon has been found to
occur off Cuddalore and Pondicherry coast during
July when due to sudden change in the
environmental factors, the underwater current churns
the bottom of the coastal region, where the
submarine canyons are located resulting in turbidity
and low oxygen content. The sardine shoals might
have entered the water current with turbidity and low
oxygen. In order to escape from the water mass with
low oxygen, the shoals might have moved in the
shoreward direction where the oxygen content of the
water was better due surf beating in the neritic region
resulting in heavy catches of oil sardine by the ring
seine units from the nearshore waters.
Ring seine fishery
It was interesting to note that the shoals of oil
sardine were caught very near to the shore within
5 km distance. After the introduction of ring seines
about three years back along the Cuddalore and
Pondicherry coasts, heavy catches of oil sardine have
been reported to land now for the first time. A battery
of ring seines was operated with circumference
varying between 700 and 1000 m with a hanging wall
of 80 m and mesh size of 20 mm. The ring seines
were operated at a depth ranging between 30 and
50 m, which encircled the shoal and hauled the catch
directly into the carrier boats to land at the fishing
harbour. The duration of the haul was around one
selectively. This resulted in record high landing of
ribbonfish at Tuticorin after several years of low
production. The heavy concentration of ribbonfish
off Tuticorin waters raised the hope that fishery of
this highly sought after fish may revive in the coming
years. At the same time, indiscriminate large scale
removal of juvenile fishes for nominal price may
adversely affect the stock as a whole.
The recent trend of trawl fishery at Tuticorin
indicates that there is a definite shift in the
composition of catch during this year. Decrease in
the catch of commercial groups such as carangids,
barracudas, perches, silver bellies and goatfishes
were compensated by increase in the catch of
ribbonfish, triggerfish, Stolephorus spp. and
pufferfish.
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hour. Totally 25 - 50 fishermen were deployed for
shooting and hauling the net with the help of powered
winch. The area of operation was off Pondicherry
towards south up to Pazhayar region. The catch
comprised of oil sardine only except in certain units
where mackerel and tunas were also landed.
Trend of the catch
The average catch per unit had gradually
increased from 2.8 t on 5th July to 3.8 t on 9th, 3.9 t
on 17th and attained the peak of 4.2 t on 25th July.
There after the catch showed a declining trend. It
has been estimated by Fishery Resources
Assessment Division of CMFRI that the landing of
oil sardine during July ’08 at Cuddalore Fishing
Harbour was around 8353 t.
On 25th of July 2008, 73 ring seine units were
operated off Cuddalore exclusively for oil sardine by
deploying mechanized boats. The catch varied
between 4 and 5 t per unit and it was loaded into 4-
5 FRP carrier boats of 1.2 - 1.5 t capacity and brought
to the fishing harbour for sale. The estimated total
catch on that day was 306.6 t, landed at an average
catch rate of 4.2 t per unit. Similarly 14 more ring
seine units landed mackerel catch, which varied
between 3 and 4 t with an average catch of 3.1 t per
unit. Around 300 kg of oil sardine was also landed
as by-catch along with mackerel by these units.
Size composition
The total size and weight of the fish varied from
118 to 185 mm and 14 to 58 g respectively. The mean
size was 150 mm with the dominant modal size group
of 172 mm.
Length-weight relationship
A sample of 97 specimens of S. longiceps was
examined for length-frequency analysis. The length-
weight relationship was determined separately for
both the sexes by linear regression analysis and it is
described by the following formula in the exponential
form:
W = a Lb
Where W is weight in grams, L is total length in
mm, ‘a’ is a constant and ‘b’ is the regression
coefficient. The ‘a’ and ‘b’ values obtained for male,
female and unsexed samples of S. longiceps which
are expected to describe the length-weight
relationship of this species adequately by the
equation.
Male a = 0.000001518 b = 3.349789
Female a = 0.000002705 b = 3.234373
Unsexed a = 0.000002366 b = 3.261257
Biology
Females were dominant in the catch and the sex
ratio of male : female was 1:2.6. Among the males,
immature stage dominated (51.9%) followed by
maturing (33.3%) and mature fish (14.8 %). Immature
and early maturing stages were dominant (92.9 %)
among females with 7.1% in advanced stages of
maturity. The examination of guts of 27 males and
70 females revealed that the fish had fully fed on
plankton especially on phytoplankton with a fraction
of zooplankton. The incidence of empty stomach was
14.4%.
Marketing
The catch was sold in the local market at
Rs. 4-5 per kg. The sale proceed on 25th July ’08 for
oil sardine alone is estimated to be Rs. 12,43,200/-
and for mackerel, the value was Rs. 13,02,000/- at
an average rate of Rs. 30 per kg. The majority of the
catch was ice packed and transported to Kerala by
road in trucks. The surplus catch which could not be
preserved for lack of ice was sun dried in the beach.
Juvenile croakers - a major component of the low value trawl by-catch
landed at Chennai
Shoba Joe Kizhakudan and S. Gomathy
Madras Research Centre of CMFRl, Chennai
Low value by-catch forms about 10-12% of thetrawl landings at Chennai. Fishes form about
60 - 65% of  this by-catch. The major fishes occurring
in the by-catch include - silverbellies, cardinal fishes,
flatheads, lizardfishes, whitebaits anchovies,
croakers, threadfin breams, monocle breams,
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Fig. 1. Johnius belangerii (25-99 mm) from low value trawl
by-catch landed at Chennai in July 2007.
The success of marine fishing industry dependson the efficiency and performance of a plethora
of departments like vessel manufacturers, net
makers, ice plants, cold storages, exporters and retail
outlets. If any of the departments fail wholly or
partially, it cripples the industry and the people most
affected are ultimately the fishermen who toil hard in
the sea to earn a livelihood.
Ice is an inevitable requirement of the fishing
industry. A large quantity of ice is required right from
Priced fish catches discarded at Kalamukku fish landing centre
K. Vinod, T. S. Naomi and V. J. Thomas
Central Marine Fisheries Research Institute, Cochin
flatfishes, dragonets, glassies, rays and skates,
goatfishes, pufferfishes, scorpionfishes etc. Juvenile
croakers have been found to occur in considerable
proportion in the by-catch. Otolithes ruber, Johnius
carutta, J. belangerii (Fig. 1) J. dussumieri, Johnieops
sina and Nibea maculata dominate the sciaenid
assemblage in the low value by-catch. Kathala
March Johnieops sina 57-88 42
April Johnieops sina 47-108 56
May No fishing
June Johnieops sina 20-116 96
Johnius carutta 53-105 90
Kathala axillaris 29-79 100
Nibea maculata 63-113 87
Otolithes ruber 36-115 96
July Johnius belangerii 25-99 89
August Otolithes ruber 79-110 75
Nibea maculata 64-96 97
Johnieops sina 55-100 75
Johnius belangerii 27-82 97
Johnius carutta 100 100
September Nibea maculata 65-76 100
Otolithes ruber 68-110 80
Johnieops sina 55-100 85
Johnius macropterus 100 100
Johnius belangerii 30-85 100
October Johnieops sina 72 25
Johnius dussumieri 148 0
November Johnieops sina 45-120 88
Nibea maculata 50-85 100
Otolithes ruber 78 100
December Johnieops sina 70-105 100
Johnius carutta 128 100
Nibea maculata 62-104 100
Depending on the condition of the catch and the
degree of spoilage, the croakers, along with other
fishes, are either dried and sold in local markets for
human consumption or sold for fish meal production.
Larger croakers sorted and sold for drying fetch
Rs. 8-10/- per kg. The juveniles are often mixed and
sold with other fishes as raw material for fish meal
preparation @ Rs. 4-5/- per kg.
axillaris and J. macropterus have also been recorded
in the by-catch. Almost 90% of the sciaenid catch
was composed of juveniles. The month-wise species
composition and proportion of juveniles for croakers
(average for the period July 2005 - December 2007)
is given in the table.
Month Species Length % of
range juve-
(mm) niles
January Johnieops sina 43-99 79
Otolithes ruber 55-112 80
February Otolithes ruber 46-60 100
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FIg. 1. A view of the fishes thrown back to the water at
Kalamukku fish landing centre
the time fishes are caught from the sea, till it is sold
out to the consumer. Of late, in Kerala, shortage of
ice  has become a serious problem and is found
to affect the sale of fish from the landing centres.
On 25th August 2008, about 200 kg of Bull’s eye,
Priacanthus hamrur, weighing approximately
150-300  g each (18-24 cm total length) and about
70 kg of Rusty jobfish, Aphraeus rutilans, weighing
approximately 35-55 g each (15-18 cm total length)
were thrown back to the water after it was landed by
the trawlers at Kalamukku fish landing centre
(Fig. 1). Upon enquiry with fishermen and other
stakeholders at the landing centre, it was found that
the low availability and the soaring price of ice have
prevented the wholesalers from buying large
quantities of fish that were landed. As the entire
quantity of fish could not be auctioned, the left over
fish, although of high-value, were discarded; a sight
which was highly discouraging. The Malayala
Manorama daily newspaper (dated 25th August,
2008) also reported that the low production of ice
and its high cost have led to a crash in the price of
fish and the frequent interruption of power supply in
Kerala was attributed as the main reason for the low
production of ice.
Occurrence of cockatoo righteye flounder, Samaris cristatus (Gray, 1831)
along the Malabar coast
P. P. Manojkumar and P. P. Pavithran
Calicut Research Centre of Central Marine Fisheries Research Institute, Calicut - 5
Flatfishes are readily distinguished from all otherfishes by their compressed body and head with
both eyes on the same side, either on the right or
left. They belong to the order Pleuronectiformes and
are divided into eleven families Achiridae,
Achiropsettidae, Bothidae, Citharidae,
Cynoglossidae, Paralichthyidae, Pleuronectidae,
Psettodidae, Samaridae, Scophthalmidae and
Soleidae. The fishes belonging to the family
Samaridae have eyes on the right side of head. They
occur in all the oceans and about 20 species
belonging to three genera are found worldwide.
Flatfishes form an important demersal fishery
resource in the north Kerala. Among the flatfishes,
family Cynoglossidae alone supports the commercial
fishery in this region and the occurrence of flatfishes
of other families are not common. One specimen
belonging to the family Samaridae was observed in
the trawl discard sample collected from Beypore
harbour on 16.08.08. On enquiry, it was found that
the specimen was caught off Calicut in the bottom Fig. 1. Samaris cristatus landed along the Malabar coast
trawling operation by a commercial trawler from the
fishing area between 11° and 12° N latitude at a depth
12 Marine Fisheries Information Service T&E Ser., No. 199, 2009
Dolphin excluder net - an indigenous method to ward off the damage by
dolphins in ring net
M. Sivadas and K. C. Pradeep Kumar
Calicut Research Centre of Central Marine Fisheries Research Institute, Calicut
After the introduction of ring net in Kozhikode district in 1989, there was a gradual reduction
of other traditional pelagic gears in this area. At
present, ring net is the main gear for the exploitation
of pelagic resources like oil sardine and mackerel.
One of the problems faced by the fishermen
operating the ring net is the damage of the gear
caused by dolphin when it tries to prey up on the
fish. Now the fishermen have found out an
indigenous way to save the net from this menace by
encircling the ring net by another net. This method
has been in use by some boats for the last four to
five years, and of late it has become very popular.
Dolphin excluder net
This net is made of 15 mm nylon twine having a
mesh size of 400 mm (Fig. 1). The size of the net
varies depending on the ring net and will generally
be 100 m more than the ring net. The head rope is
provided with plastic cans as floats (Fig. 2) and the
foot rope with iron rings of 15 cm diameter as weight
(Fig. 3). Such a large ring used as weight is to avoid
twisting of the net while shooting it. There are around
55 to 60 such rings which are tied at an interval of
 8 m. The cost of making a net varies from Rs. 15,000
to Rs. 18,000/-
Operation of the Dolphin excluder net
 Immediately after the shooting of ring net, the
dolphin excluder net loaded in the carrier boat is
swiftly shot around the ring net at a distance of around
10 to 50 m away from it. The distance of the net from
Fig. 1. Part of the dolphin excluder net
of 50 m. The specimen was identified as Samaris
cristatus.
 
The distinguishing characters are that it is
brown in colour with brownish blotches along the
upper and lower edge of the body. Anterior dorsal-
fin rays and rays of pelvic fin on eyed side are
elongate and filamentous; all caudal-fin rays
unbranched. Anterior dorsal rays are white, rest of
fins brown. Body scales are smooth. Dorsal fin with
84 soft rays, first 13 dorsal rays greatly prolonged.
Anal fin with 56 soft rays. Lateral line scales 76.
Dorsal and anal fins are dusky, while pectoral fin is
blackish. Caudal fin with 16 unbranched rays and
rounded margin. The total length of specimen was
135 mm and weight 28 g (Fig. 1). There is no previous
authentic record on the occurrence of S. cristatus
from this area.
Fig. 2. Floats of the dolphin excluder net
the ring net depends on the water current, species
of fish etc. If the targeted fish shoal is of oil sardine,
then the distance between the ring net and dolphin
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Fig. 3. Iron rings of dolphin excluder net
excluder net will be more, in order to avoid the entang
lement of the two nets as the oil sardine shoals have
the habit of dragging out the net once it is encircled.
For the operation of the dolphin excluder net, three
fishermen are required, one to operate the
carrier boat and two to shoot the net. This net acts
as a protective wall for the ring net. The fishermen
are of the view that the dolphins move away from it
once the net is seen and thus the ring nets are now
almost totally free from damage by dolphins. At
present this net is used only up to 20-25 m depth
where, according to the fishermen, the dolphin
problem commonly occurs. In deeper areas, dolphin
attacks are rarely felt.
New Fish meal plant at Karwar to process oil sardine
P. S. Swathi Lekshmi, Lingappa and Chandrakant Ganapati Ulvekar
Mangalore Research Centre of CMFRI, Mangalore
Karvar Research Centre of CMFRI, Karwar
Karnataka recorded an appreciable catch of1,00,179 t of oil sardine in 2007. The boom in
oil sardine landings has lead to the establishment of
a new fish meal plant at Baithkol landing centre of
Karwar which became functional in March, 2008
(Fig. 1). The Karnataka Fisheries Development
Board has leased out the fish meal plant to a private
company, Sai Annapoorna Bio-Protein Private Ltd.
The products manufactured by the fish meal plant
are fish oil and fish meal powder. They supply fish
oil to CP Aquamarine which exports the fish oil to
south-east Asian countries such as Vietnam and
Thailand. The fish meal powder is used as prawn
feed and it is procured and marketed by CP
Aquamarine. The company procures fish from
Mangalore to Goa from boat owners and agents. The
average supply of fish is 200 t/day. The company
processes only oil sardine (Sardinella longiceps) for
the manufacture of fish meal and fish oil.
The average production of fish meal per day is
35-40 t and the average production of fish oil per
day is 600 l. The company employs a total manpower
Fig.1. View of the new fish meal and fish oil processing
plant at Baithkol
Fig. 2. Fish being shoved inside the fish tank and sucked
into the boiler
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Fig. 5. Fish converted into powder for fish meal
Fig. 6. Fish meal powder
Fig. 7. Fish oil extraction machine
Fig. 8. Fish oil being packed in sealed drums
Fig. 3. Fish being boiled inside the boilers
Fig. 4. Boiled fish being sent to cooker and then presser
by automatic conveyor
them manually. From the fish tank, it is sucked inside
the boiler where it is boiled (Fig. 2 & 3). From there it
goes to the cooker through the automatic conveyor.
The cooked fish goes to the presser wherein fish
for fish meal and the oil for fish oil are separated
(Fig. 4). The fresh fish meal goes to the dryer and
from there to the cooling and chilling plant. From the
of 80 personnel consisting of 40 workers in the
technical cadre and 40 labourers. The manpower
employed in this company consists of local people.
The wages of the labourers range from Rs. 1,800 to
2,000/month and that of technical personnel is Rs.
6,000/month.
The fish is first fed inside the fish tanks by shoving
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chilling plant it goes to the grinder where it is ground
to fine powder, subsequently to the sieve and then
for packing (Fig. 5 & 6).
The fish oil is extracted from the oil extraction
machine and then goes to the drums for packing
(Fig. 7 & 8).
An unusual landing of whale shark Rhincodon typus along Blangad beach,
Kerala
K. G. Baby
Central Marine Fisheries Research Institute, Cochin
On 03-03-2008, a whale shark (Rhincodon typus)locally known as ‘Pullisravu’, was caught alive
in the motorized drift net at Blangad landing center
in Thrissur District, Kerala. The drift net was operated
at a depth of 30 m off Blangad landing center. The
whale shark was lying dead for a day in the sea shore
and the same was dropped into the sea by fishermen
as there was nobody to take it by auction.
The measurements of the species landed is given
below:
Length 515 cm.
Width 87 cm.
Weight 500 Kg. Rhincodon typus landed at Blangad beach
Book Review
Indian Fisheries: A Progressive Outlook
I. Rajendran
Central Marine Fisheries Research Institute
Title of the book : Indian Fisheries: AProgressive Outlook
Editors : K. K. Vijayan, P. Jayasankar
and P. Vijayagopal
Published by : CMFRI, Cochin
ISBN : 978-81-901219-4-1
Year of Publication : 2007
No. of pages : 202
Binding : Hard bound
Indian Fisheries: A Progressive Outlook, as the
title goes is the renewed depiction of present scenario
of Indian fisheries of both marine and fresh water
fishes with the topics on overall fisheries research,
human resources, present status of fisheries, cost-
effective value-added fishery products, captive
breeding of marine fin fish, government policies on
its regula-tion, awareness programme about natural
calamities confronting the challenges for world’s
animal proteinse curity, through its 12 invited articles.
The recent formation of NFDB as a cutting edge
to strengthen and promote fisheries in India is the
need of the hour with increased population to meet
their nutritional requirements. The governments
policies in regulating the outlets of fisheries sector
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are clearly elaborated for
their need as per the
present global situation
protecting the regional
concerns.
Increasing concern for
sustainable fisheries
through fishing gears with
turtle excluding device
(TED) and by-batch
reduction device (BRD) is
emphasized. An account
on evolution of HRD
agencies on fisheries is
given covering the period
from 1945 to date involving
universities, national
institutions, etc. of both
basic and applied
fisheries. The effect of their
linkages with overseas
agencies like SEAFDEC,
NACA, etc. is shown as a
boon to fisheries education
in India.
The need for fish
processing for an array of
value added products is
very well described. It is also necessary to assess
the impact of export value on the national revenue.
The various steps involved in mak ing various value
added marine fishery products, their processes,
specialized shrimp products, products of medical
importance etc. are a few to be noted. Interestingly,
aspects on reproductive physiology of fishes, which
are the key issues of any captive breeding
programme, are highlighted with bio-organic and
biochemical background with respect to induced
maturation and spawning. The role of fisheries
research on fish production and its sustenance with
the present changing environment and the increasing
demand for fish are well discussed. Aspects on
captive breeding and culture of preferred candidates,
development of fishing gears for the targeted species
and modern aquaculture technologies are also
highlighted. Regularisation of marine biodiversity for
ecological stability with revised international maritime
policies, efforts of FAO for responsible fisheries and
world conventions for
conservation of marine
ecosystem are also
emphasized.
The realization of
increased importance of
biotechnological tools with
multidisciplinary approach for
hatchery problems, health
management, disease
diagnostic kits, marine
bioprospecting, nutritional
enhancement, extremo-
philes, transgenic fishes etc.
are extensively discussed.
The benefit of nitrifying
bacteria as a bioreactor in
zero water exchange system
in hatcheries of economically
important shrimp candidates
is accounted well with the
note of its take off of this
technology for commerciali-
zation. The impact of bottom
sea trawling and the effect of
fishing ban during monsoon
along Kerala coast for
regeneration of fishery
resources are well analyzed in the present day
context. The awareness notes for prevention,
mitigation and resilient activities for hazard and
disaster management in navigational fleets are timely
for the present day increased maritime activities and
post-tsunami conditions.
Addressing the nutrition and livelihood security
with respect to fish and fisheries to alleviate the
malnutrition and under-nourished Indian population
paves the way to the effective implementation of
government policies. Aspects of the need of animal
protein in tackling malnutrition, increasing
aquaculture productivity and public awareness for
community aquaculture are also highlighted.
Thus the book gives the overall picture of present
day deliberations and implementation of programmes
of Indian fisheries sector and it is highly useful for
the policy makers, researchers, academicians and
fishery exporters as well.
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 S…j…. 6. •……=x… §…Ëxb˜ ∫…∆±…I…h…
∫…¥…ÊI…h… E‰Ú n˘…ËÆ˙…x… +v……‰V…±…“™… °Ú…‰]ı…‰O……°Ú ¶…“  ±…B M…B l…‰* EÚ<«
∫l……x……Â ®…Â |…¥……±……Â EÚ…‰ ®…ﬁi… +¥…∫l…… ®…Â,  ¥…Æ∆˙  V…i… ™…… i…±…UÙ]ı +…ËÆ˙ ∫…®…÷p˘“
∂…Ë¥……±……Â ∫…‰ f¯E‰Ú Ω÷˛B n‰˘J…‰ M…B l…‰ ( S…j…-2)* ∫…S…‰i… BGÚ…‰{……‰Æ˙… V…… i…™……Â
+…ËÆ˙ ®…Œ∫i…πEÚ |…¥……±……Â EÚ“ ={…Œ∫l… i… ¶…“ <x… ∫l……x……Â ®…Â n‰˘J…“ M…™…“ l…“
( S…j… 3, 4)* ±…‰ EÚx… + v…EÚi…Æ˙ ∫l……x……Â ®…Â M……n˘ E‰Ú EÚ…Æ˙h… `ˆ“EÚ i…Æ˙Ω˛
n‰˘J… x…Ω˛” ∫…EÚi…‰ l…‰*
EÚ`ˆ…‰Æ˙ |…¥……±……Â ®…Â n‰˘J…“ M…™…“ Æ˙…‰M… ¥™……{…EÚi…… {…Æ˙ ¶…“ +v™…™…x…
S…±……™…… M…™……* Æ˙…‰M……¥…∫l…… ∂…… J…i… |…¥……±……Â EÚ“ i…÷±…x…… ®…Â ∫…∆{…÷ V…i… |…¥……±……Â
®…Â + v…EÚ l…“* •……=x… §…Ëxb˜ Æ˙…‰M… ( S…j…-5), {……‰ Æ˙]ı∫… µ…h…“™… ∂¥…‰i…  S…ii…“
+ ¶…±…I…h…, M…÷±……§…“ Æ‰˙J…… + ¶…±…I…h…/{……‰ Æ˙]ı∫… À{…EÚx… ( S…j…-6) +… n˘
n‰˘J…‰ M…B l…‰* M…÷±……§…“ Æ‰˙J…… + ¶…±…I…h… ®…Â {……‰ Æ˙]ı∫… V…… i… ®…ﬁi… +…ËÆ˙ I…i…
 S…ŒxΩ˛i… M…÷±…§…“ >i…EÚ…Â ∫…‰ P…‰Æ‰˙ Ω÷˛B l…‰* <∫… |…EÚ…Æ˙ E‰Ú M…÷±……§…“ Æ∆˙M… EÚ…
 ¥…EÚ…∫… BEÚ Æ˙…‰M… EÚ… ™…… ∫……<x……‰§…ËC]ı“ Æ˙™…… ∫… Ω˛i… EÚ<« +x™… ∫{…v…‘,
∫…∆GÚ…®…EÚ ™…… {…Æ˙V…“¥…“ |…¶……¥……Â EÚ… + ¶…±…I…h… Ω˛…‰ ∫…EÚi…… ΩË˛* ∫…⁄I®…V…Ë ¥…EÚ
+…ËÆ˙ >i…EÚ ¥…Y……x… ∫…∆§…∆v…“ +v™…™…x… EÚÆ˙E‰Ú <x… §…“®…… Æ˙™……Â E‰Ú V……x…x…‰ E‰Ú
 ±…B x…®…⁄x……Â EÚ… ∫…∆O…Ω˛h…  EÚ™…… M…™……*
∫…¥…ÊI…h… ∫…‰ ™…Ω˛ ¶…“ ¥™…Ci… Ω÷˛+…  EÚ {……EÚ J……b˜“ EÚ“ ∫{…∆V… V…“¥…∫…∆J™……
+i™… v…EÚ ¥…Ë ¥…t{…⁄h…« ΩË˛* ™…‰  ¥… ¶…xx… +…EÚ…Æ˙ +…ËÆ˙ Æ∆˙M……Â E‰Ú l…‰* ∫……v……Æ˙h…i…™……
|…¥……±… Z……b˜“ I…‰j……Â E‰Ú  x…EÚ]ı E‰Ú +∆i…Æ˙…V¥……Æ˙“™… ®…‰J…±…… ®…Â §…±…⁄<« +v…&
∫i…Æ˙ {…Æ˙ ™…‰ ∫{…∆V…  n˘J……B {…b˜i…‰ ΩÈ˛ ( S…j… 7)*  °ÚÆ˙ ¶…“ |…¥……±……Â E‰Ú ∫……l…
¶…“,  ¥…∂…‰π…EÚÆ˙ ®…ﬁi… |…¥……±……Â ®…Â +…ËÆ˙ ∂…Ë±……Â ®…Â ¶…“ ∫{…∆V……Â EÚ“ ={…Œ∫l… i…
 S…j…. 3. V…“¥…∆i… BGÚ…‰{……‰Æ˙… V…… i…
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 S…j…. 8. §…±…⁄<« +v…& ∫i…Æ˙ ®…Â ∫{…∆V…
®……xx……Æ˙ EÚ“ J……b˜“ ®…Â ]⁄ı ]ıEÚ…‰ Æ˙x… i…]ı {…Æ˙ +…x……™…EÚ…Â ®…Â BEÚ + i… Æ˙Ci… ±……¶…n˘…™…EÚ ®……Œi∫™…EÚ“ E‰Ú ∞¸{…
®…Â P……‰]ı ®…“x… (E÷Ú±…: §…Ë ±…Œ∫]ıb‰˜) EÚ… =n¬˘M…®…x…
§…Ë ±…Œ∫]ıb‰˜ E÷Ú±… EÚ“ ®…UÙ ±…™……ƒ P……‰]ı ®…“x… ( ]≈ıM…Æ˙  °Ú∂…) x……®… ∫…‰ V……x…“
V……i…“ ΩË˛* <x…E‰Ú 11 ¥…∆∂… ®…Â +…x…‰¥……±…“ 40 V…… i…™……ƒ +…V… ¶……ËM……‰ ±…EÚ
i……ËÆ˙ {…Æ˙ ={…±…§v… ΩË˛* <∫…EÚ…  u˘i…“™… {…ﬁπ`ˆ E∆Ú]ıEÚ |…l…®… {…ﬁπ`ˆ {…J… EÚ…‰
S…±……x…‰ ¥……±……  ¥…®……‰S…EÚ ( ]≈ıM…Æ˙) E‰Ú ∞¸{… ®…Â |…¥…Ãi…i… Ω˛…‰x…‰ E‰Ú EÚ…Æ˙h…
<∫…EÚ…‰  ]≈ıM…Æ˙ ®…UÙ±…“ (P……‰]ı ®…“x…) x……®…  ®…±……* i… ®…±… ®…Â <∫…EÚ… x……®… ΩË˛
" EÚ±……ii…“'* {…Ω˛±…‰ ∫…‰ Ω˛“ ]⁄ı ]ıEÚ…‰ Æ˙x… i…]ı EÚ“ +…x……™… {…EÚb˜ ®…Â ™…Ω˛ {……™…“
V……i…“ l…“* ±…‰ EÚx… §……W……Æ˙ ®……ƒM… EÚ“ EÚ®…“ +…ËÆ˙ +…x……™…EÚ…Â ®…Â ∫…∆¶…Æ˙h…
∫…÷ ¥…v…… E‰Ú +¶……¥… ®…Â ®…U÷ÙB <x…EÚ…‰ °ÂÚEÚ n‰˘i…‰ l…‰, +i…& >V……« +…ËÆ˙ ∫…®…™…
x…π]ı EÚ…‰ n⁄˘Æ˙ EÚÆ˙x…‰ E‰Ú  ±…B <x…E‰Ú Z…÷hb˜…Â EÚ…‰ UÙ…‰b˜ n‰˘i…‰ l…‰*
±…‰ EÚx… ¥…… h…ŒV™…EÚ |…®…÷J… ¥…M……Á EÚ“ {…EÚb˜ ®…Â Ω÷˛<« P…]ıi…“ +…ËÆ˙
E÷ÚE÷Ú]ı =t…‰M… ®…Â ®…i∫™… S…⁄h…« i…Ë™……Æ˙ EÚÆ˙x…‰ E‰Ú  ±…B EÚ®… ®…⁄±™… EÚ“
®…UÙ ±…™……Â EÚ“ ®……ƒM… ®…Â Ω÷˛<« §…f¯i…“ E‰Ú ∫……l… 1990 E‰Ú ¥…π……Á E‰Ú ®…v™… ∫…‰ <∫…
Œ∫l… i… ®…Â §…n˘±……¥… +… M…™…… V……‰ ®…U÷Ù+…Æ˙…Â EÚ…‰ P……‰]ı ®…“x… ∫… Ω˛i… V……±… ®…Â
|……{i… ∫…¶…“ ®…UÙ ±…™……Â EÚ…‰ +¥…i…Æ˙h… EÚÆ˙x…‰ E‰Ú  ±…B |…‰ Æ˙i…  EÚ™…… M…™……*
EÚ®… ®…⁄±™… ®…Â §…b˜“ ®……j…… ®…Â ={…±…§v… Ω˛…‰x…‰ E‰Ú EÚ…Æ˙h…, E÷ÚUÙ ∫l……x…“™…
¥™……{……Æ˙“ ±……‰M… E÷ÚE÷Ú]ı J……t ®…Â ®…i∫™… S…⁄h…« E‰Ú B¥…V…“ E‰Ú ∞¸{… ®…Â <∫…EÚ…
={…™……‰M… EÚÆ˙x…‰ ±…M……* <x… ¥™……{…… Æ˙™……Â ∫…‰ <∫…EÚ“ ={…™…÷Ci…i…… {…⁄UÙx…‰ {…Æ˙
§…i……™…… M…™……  EÚ  ]≈ıM…Æ˙ °Ú∂… B¥…V…“ ∫…‰ E÷ÚEÚ]ı {……±…x… ®…Â +SUÙ“ §…f¯i…“
|……{i… Ω˛…‰i…“ ΩË˛* ={…™…÷«Ci… M…÷h…i……+…Â EÚ“ o˘Œπ]ı ®…Â V…§… EÚ¶…“ ™…Ω˛ ∫…∆{…n˘…
={…±…§v… Ω˛…‰, <xΩÂ˛ J…Æ˙“n˘x…‰ E‰Ú  ±…B ¥…‰ i…Ë™……Æ˙ Ω˛…‰ M…B* ¥…π…« 2000-"07 E‰Ú
<«.B®…. +§n÷˘∫…®…n¬˘, E‰Ú.E‰Ú. V……‰∂…“, ]ı“.B∫…. §……±…∫…÷•…®…h™…x…, {…“.™…⁄. W…CEÚ Æ˙™…… +…ËÆ˙ E‰Ú. V…™…§……±…x…
E‰Úxp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘, ]⁄ı ]ıEÚ…‰ Æ˙x…
n˘…ËÆ˙…x… <∫…EÚ“ ®……Œi∫™…EÚ“ {…Æ˙  EÚ™…‰ M…B  x…™… ®…i… +x…÷¥…“I…h… ™…Ω˛  n˘J……i……
ΩË˛  EÚ ]⁄ı ]ıEÚ…‰ Æ˙x… E‰Ú +…x……™… {…EÚb˜ ®…Â 18.6% E‰Ú ∫……l… §…Ë ±…Œ∫]ıb¬˜∫…
BEÚ |…®…÷J… P…]ıEÚ §…x… M…™…… ΩË˛ (∫……Æ˙h…“-1)* ¥…π…« 2005 ®…Â 55 ]ıx… E‰Ú
x™…⁄x…i…®… +…ËÆ˙ ¥…π…« 2007 ®…Â 26,625 ]ıx… EÚ“ + v…EÚi…®… ¥……Ãπ…EÚ {…EÚb˜
E‰Ú ∫……l… <∫…E‰Ú =i{……n˘x… ®…Â =i……Æ˙-S…f¯…¥… §…Ω÷˛i… + v…EÚ l……* {…EÚb˜ n˘Æ˙
({…EÚb˜ |… i… BEÚEÚ |…™……∫…) +…ËÆ˙ E÷Ú±… {…EÚb˜ ®…Â ™……‰M…n˘…x… 2007 ®…Â
GÚ®…∂…& 59.6% +…ËÆ˙ 927  EÚ O…… l…‰* <∫… +¥… v… ®…Â <x…EÚ… +…Ë∫…i…
®……x… GÚ®…∂…& 18.6% +…ËÆ˙ |… i… BEÚEÚ 16.4  EÚ O…… l…‰* UÙ…‰]‰ı P……‰]ı ®…“x…
]⁄ı ]ıEÚ…‰ Æ˙x… ∫…‰ n⁄˘Æ˙ Œ∫l…i… |…¥……±… I…‰j……Â ®…Â BEÚ j…i… Ω˛…‰i…‰ ΩË˛ +…ËÆ˙ +M…∫i…- n˘∫…∆§…Æ˙
E‰Ú n˘…ËÆ˙…x… ∏…ﬁ∆M…EÚ…±… E‰Ú ∫……l… +…x……™…EÚ…Â ®…Â §…b˜“ ®……j…… ®…Â {…EÚb‰˜ V……i…‰ ΩÈ˛
(∫……Æ˙h…“-2)*
 {…UÙ±…‰ ¥…π……Á E‰Ú  ¥…{…Æ˙“i… ¥…π…« 2007 ®…Â Æ˙…‰v… EÚ“ +¥… v… E‰Ú §……n˘
]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â +…x……™… {…EÚb˜ §…Ω÷˛i… EÚ®… l…“ +…ËÆ˙ <∫… E‰Ú ∫……l… |…S……±…x…
J…S…« ®…Â Ω÷˛<« §…f¯i…“ +…x……™…EÚ…Â EÚ…‰ ®…i∫™…x… ∫…‰ n⁄˘Æ˙ Æ˙Ω˛x…‰ E‰Ú  ±…B |…‰ Æ˙i…
 EÚ™…… M…™……* {… Æ˙h……®… ∫¥…∞¸{… J……t B¥…∆ ]≈ı…∂… ®…UÙ ±…™……Â EÚ… ®…⁄±™… BEÚn˘®…
§…f¯ M…™……* {…Ω˛±…‰ E‰Ú ¥…π……Á E‰Ú ∫…®……x… P……‰]ı ®…“x… V…⁄±……<« E‰Ú |……Æ∆˙¶… ®…Â
®……Œi∫™…EÚ“ ®…Â |…¥…‰∂… EÚÆ˙E‰Ú ]⁄ı ]ıEÚ…‰ Æ˙x… E‰Ú +…x……™… {…EÚb˜ EÚ… |…®…÷J… P…]ıEÚ
(59.6%) §…x… M…™…… ( S…j…-1)* |…i™…‰EÚ x……¥… x…‰ +{…x…“ I…®…i…… E‰Ú
+x…÷∫……Æ˙ ±…M…¶…M… 6000 ∫…‰ 20,000  EÚ O…… i…EÚ +¥…i…Æ˙h…  EÚ™……
( S…j…-2)* ]⁄ı ]ıEÚ…‰ Æ˙x… ®…i∫™…x… {……‰i……∏…™… ∫…‰ n˘ I…h…-{…⁄¥…«  n˘∂…… ®…Â i…]ı ∫…‰
n‰˘J…“ M…™…“ l…“* + v…EÚ…∆∂… ∫{…∆V… b‰˜®……‰∫{…∆ V…B ¥…M…« E‰Ú l…‰*  ∫…±]‰ı∂…x… V…Ë∫…“
v…®… EÚ™……ƒ ∫{…∆V……Â EÚ“ + i…V…“ ¥…i…i…… E‰Ú  ±…B M…∆¶…“Æ˙ ∫…®…∫™…… ΩË˛* <∫… ±…B
+i™…xi… ®…⁄±™…¥……x… +…ËÆ˙ ¶…‰π…V…M…÷h… ¥…Y……x… E‰Ú +v…“x… + i…®…Ω˛i¥…{…⁄h…« ∫{…∆V…
∫…∆{…n˘…+…Â EÚ“ ∫…÷Æ˙I…… EÚ“  n˘∂…… ®…Â {…Ω˛±…‰ EÚn˘®… E‰Ú ∞¸{… ®…Â +…V… ={…±…§v…
∫{…∆V… |…… h…V……i…  ¥… ¥…v…i……+…Â EÚ…‰  Æ˙EÚ…b«˜ EÚÆ˙E‰Ú + ¶…±…‰ J…i… EÚÆ˙x……
+ x…¥……™…« ΩË˛*
∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
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∫……Æ˙h…“ - 2 ]⁄ı ]ıEÚ…‰ Æ˙x… ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â 2000-2007 E‰Ú n˘…ËÆ˙…x… +…x……™…EÚ…Â u˘…Æ˙… P……‰]ı ®…“x… EÚ“ +…Ë∫…i… {…EÚb˜, |…™……∫…, {…EÚb˜ |… i… BEÚEÚ |…™……∫… +…ËÆ˙ |… i…∂…i…i……  ®…∏…h…
®…Ω˛“x…… |…™……∫… P……‰]ı ®…“x… (]ı) E÷Ú±… ®…UÙ±…“ {… |… B |… |… i…∂…i…i……
{…EÚb˜ (]ı) ( EÚ O……)
V…x…¥…Æ˙“ 1835 60 1142 32.6 5.2
°ÚÆ˙¥…Æ˙“ 1307 32 928 24.4 3.4
®……S…« 1109 13 711 12.1 2.7
+|…Ë±… 611 35 499 58 7.1
®…<« 476 48 470 101.8 10.3
V…⁄x… 5013 121 4042 24.1 2.9
V…÷±……<« 4774 205 3800 42.8 5.3
+M…∫i… 3836 484 3464 126,3 13.9
 ∫…i…∆§…Æ˙ 3461 1120 3076 323.5 63.5
+E¬Úi…⁄§…Æ˙ 2960 911 3336 307.8 27.3
x…¥…∆§…Æ˙ 1352 511 1372 377.8 62.7
 n˘∫…∆§…Æ˙ 2212 1199 2555 542 46.9
E÷Ú±… 28946 4740 25393 163.7 18.6
∫……Æ˙h…“ - 1 ]⁄ı ]ıEÚ…‰ Æ˙x… ®…i∫™…x… {……‰i……∏…™… ®…Â 2000-2007 E‰Ú n˘…ËÆ˙…x… P……‰]ı ®…“x……Â EÚ“ +…EÚ ±…i… {…EÚb˜, |…™……∫…, {…EÚb˜ |… i… BEÚEÚ |…™……∫… +…ËÆ˙ |… i…∂…i…i……  ®…∏…h…
¥…π…« |…™……∫… P……‰]ı ®…“x… E÷Ú±… ®…UÙ±…“ {… |… B |… |… i…∂…i…i……
(BEÚEÚ) (]ıx…) {…EÚb˜ (]ıx…) ( EÚ O……)
2000 33765 2126 25166 62.9 8.4
2001 33983 2921 20016 85.9 14.6
2002 25807 1137 24058 44 4.7
2003 30069 3174 28994 105.5 10.9
2004 27646 1801 22633 65.1 7.9
2005 23336 82 15058 3.5 0.5
2006 28235 55 22549 1.9 0.2
2007 28719 26625 44672 927 59.6
+…Ë∫…i… 28946 4740 25393 16.37 18.6
P……‰]ı ®…“x…
E÷Ú±… ®…UÙ±…“ {…EÚb˜
14000
12000
10000
8000
6000
4000
2000
0
{…E
Úb
˜ (
]ı)
Jul Aug Sep Oct Nov Dec
12-15  EÚ ®…“ n⁄˘Æ˙ 25-35 °ËÚn˘®… EÚ“ M…Ω˛Æ˙…<« ®…Â ¶……Æ˙“ ®……j…… ®…Â ∫…∆S…™…x…
n‰˘J…… M…™……* ®……Ë∫…®… E‰Ú ∂…÷Ø˚+…i… ∫…‰ Ω˛“ ¥™……{…… Æ˙™……Â x…‰ |… i… ŒC¥…x]ı±… E‰Ú
 ±…B 300/- Ø˚ EÚ… ¥……n˘…  EÚ™……* {…EÚb˜ EÚ…‰ ∫…“v…‰ ]≈ıEÚ ®…Â b˜…±…x…‰ E‰Ú
EÚ…Æ˙h… ®…W…n⁄˘Æ˙“ ±……M…i… ( S…j…-3) EÚ®… l…“* §……n˘ ®…Â  j…S…GÚ“™… |…S……±…EÚ…Â
 S…j…. 1. ]⁄ı ]ıEÚ…‰ Æ˙x… ®…i∫™…x… {……‰i……∏…™… ®…Â 2007 V…÷±……<« -  n˘∫…∆§…Æ˙ E‰Ú n˘…ËÆ˙…x…
P……‰]ı ®…“x… +…ËÆ˙ E÷Ú±… ®…UÙ±…“ {…EÚb˜
 S…j…. 2. ]⁄ı ]ıEÚ…‰ Æ˙x… ®…i∫™…x… {……‰i……∏…™… ®…Â b‰˜EÚ ¶…Æ P……‰]ı ®…“x……Â E‰Ú ∫……l… BEÚ
x……¥…
21Marine Fisheries Information Service T&E Ser., No. 199, 2009 5∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
 S…j…. 3. x……¥… ∫…‰ ]≈ıEÚ ®…Â P……‰]ı ®…“x… {…EÚb˜ =i……Æ˙x…‰ EÚ… o˘∂™…
 S…j…. 4. ®……‰]ıM……‰{…÷Æ˙®… ®…Â P……‰]ı ®…“x… ∫…÷J……x…‰ EÚ… o˘∂™… +…ËÆ˙ ∫…÷J……™…“ M…™…“ ®…UÙ ±…™……ƒ
l…Ë ±…™……Â ®…Â {… Æ˙¥…Ω˛x… E‰Ú  ±…B i…Ë™……Æ˙
 S…j…. 5. ±……±… n˘…∆i……Â ¥……±…… P……‰]ı ®…“x…, +…‰b˜…‰x…∫… x……<M…Æ˙ (Ø˚{…‰±…, 1835)-
P……‰]ı ®…“x… {…EÚb˜ EÚ… ®…÷J™… P…]ıEÚ (E÷Ú±… ±…∆§……<« - 180  ®… ®…“)
x…‰ {…EÚb˜ EÚ…‰ |… i… ŒC¥…x]ı±… 30/- Ø˚ EÚ“ n˘Æ˙ {…Æ˙ x…“±……®… i…±… i…EÚ ±…‰
V……x…‰ EÚ… EÚ…®… +{…x…‰ + v…EÚ…Æ˙ E‰Ú ∞¸{… ®…Â ±…‰  ±…™……* ∫…÷n⁄˘Æ˙ EÚx™……E÷Ú®……Æ˙“
+…ËÆ˙ x……M…Æ˙EÚ…‰ ¥…±… i…EÚ E‰Ú ¥™……{…… Æ˙™……Â E‰Ú §…“S…, <∫… ∫…∆{…n˘… E‰Ú  ±…B,
<∫…EÚ“ EÚ®… ±……M…i… +…ËÆ˙ i……Æ˙±…“ +…ËÆ˙ ±…‰∫∫…Æ˙ i……Æ˙ ±…™……Â +…ËÆ˙ +x™… ]≈ı…∂…
®…UÙ ±…™……Â EÚ“ EÚ®… ={…±…Œ§v… +…ËÆ˙ <x…E‰Ú =SS… ®…⁄±™… E‰Ú EÚ…Æ˙h…, ®……ƒM… §…f¯
M…™…“* P……‰]ı ®…“x… {…EÚb˜ EÚ… BEÚ §…Ω÷˛i… §…b˜…  Ω˛∫∫…… ®……‰]ı…M……‰{…÷Æ˙®… (]⁄ı ]ıEÚ…‰ Æ˙x…
E‰Ú =ii…Æ˙ ¶……M… ®…Â) ®…Â ±…‰ V……i…… l…… V…Ω˛…ƒ P……‰]ı ®…“x……Â EÚ…‰ ∫…÷J……x…‰ EÚ… EÚ…®…
UÙ…‰]‰ı {…Ë®……x…‰ E‰Ú =t…‰M… E‰Ú ∞¸{… ®…Â  ¥…EÚ ∫…i… Ω˛…‰ M…™…… l…… ( S…j…-4)* <∫…
|…EÚ…Æ˙ ¥…… h…ŒV™…EÚ ®……Œi∫™…EÚ“ E‰Ú  ±…B BEÚ v…®…EÚ“ Æ˙Ω˛… P……‰]ı ®…“x…
±……¶…n˘…™…EÚ ∫…∆{…n˘… E‰Ú ∞¸{… ®…Â =¶…Æ˙ +…™……*
 ¥…ii…“™… ±……¶… +…ËÆ˙ {…EÚb˜ EÚ“ ∫…÷ x…Œ∂S…i…i…… ∫…‰ |…‰ Æ˙i… Ω˛…‰EÚÆ˙ E÷ÚUÙ
+…x……™…EÚ…Â x…‰ E‰Ú¥…±… §…Ë ±…Œ∫]ıb˜…Â EÚ…‰ ±…I™… EÚÆ˙x…‰ ±…M……  V…∫…∫…‰ |… i…  n˘x…
|… i… x……¥… 18,000 ∫…‰ 60,000/- Ø˚ E‰Ú §…“S… +…™… |……{i… Ω˛…‰ Æ˙Ω˛… ΩË˛*
<∫… ∫…∆{…n˘… EÚ… P…x…… ∫…®…÷SS…™…x… ®…i∫™…x… ∫…®…™… E‰Ú ∫……l… <»v…x… EÚ… J…S…« ¶…“
EÚ®… EÚÆ˙ n‰˘i…… ΩË˛* v…“Æ‰˙ v…“Æ‰˙ <∫…E‰Ú  ¥…n˘…‰Ω˛x… E‰Ú  ±…B |…™……∫… §…f¯ M…™……*
 n˘∫…∆§…Æ˙ i…EÚ Æ˙…‰W… ±…M…¶…M… 20-45 x……¥……Â EÚ…‰ E‰Ú¥…±… P……‰]ı ®…“x… E‰Ú  ±…B
|…S…… ±…i…  EÚ™…… M…™……* 2008 V…x…¥…Æ˙“ i…EÚ <∫…EÚ… Z…÷hb˜ +|…i™…I… Ω÷˛+…
+…ËÆ˙ {…EÚb˜ EÚ®… Ω˛…‰x…‰ ±…M…“ +…ËÆ˙ E÷ÚUÙ x……¥… +x™… ®…i∫™…x… EÚ…™……Á ®…Â
¥™……{…ﬁi… Ω˛…‰ M…™…“*  °ÚÆ˙ ¶…“ EÚ<« x……¥……Â x…‰ +|…Ë±… 15, ™……x…“ ™…∆j…“EﬁÚi…
®…i∫™…x… Æ˙…‰v… i…EÚ |…S……±…x… V……Æ˙“ Æ˙J……*
{…EÚb˜ ®…Â +…‰b˜…‰x…∫… x……<M…Æ˙ (∞¸{…‰±…, 1935) ( S…j…-5) EÚ“ |…®…÷J…i……
E‰Ú ∫……l… UÙ…‰]ı“ ®……j…… ®…Â ∫…°Ú±……®…‰x… £Ú“x……]ı∫… (§±……‰S… +…ËÆ˙ ∫EÚ“x…b‰˜Æ˙,
1801) ¶…“ ={…Œ∫l…i… l…”*
+…‰b˜…‰x…∫… x……<M…Æ˙ EÚ… +…EÚ…Æ˙  ®…∏…h… B¥…∆ §…f¯i…“
®……Œi∫™…EÚ“ |……Æ∆˙¶… Ω˛…‰x…‰ ¥……±…“ V…÷±……<« ®…Ω˛“x…‰ ®…Â 96.1  ®… ®…“ E‰Ú
®……v™… +…EÚ…Æ˙ +…ËÆ˙ 80  ®… ®…“ EÚ“ ®…UÙ ±…™……Â EÚ“ + v…EÚi…… E‰Ú ∫……l…
{…EÚb˜ ®…Â 77-132  ®… ®…“ EÚ“ ®…UÙ ±…™……ƒ ={…Œ∫l…i… l…”*  n˘∫…∆§…Æ˙ EÚ“ {…EÚb˜
®…Â 115  ®… ®…“ EÚ“ ®…UÙ ±…™……Â EÚ“ |…®…÷J…i…… +…ËÆ˙ ®……v™… +…EÚ…Æ˙ 158.5
 ®… ®…“ E‰Ú ∫……l… 105-290  ®… ®…“ +…EÚ…Æ˙ EÚ“ ®…UÙ ±…™……ƒ |……{i… Ω÷˛<« l…”*
®……S…« ®…Â 140-320  ®… ®…“ +…EÚ…Æ˙ EÚ“ ®…UÙ ±…™……ƒ |……{i… Ω˛…‰ M…™…“, + v…EÚi…Æ˙
®…UÙ ±…™……ƒ 200  ®… ®…“ EÚ“ l…“ +…ËÆ˙ ®……v™… +…EÚ…Æ˙ 229.1 ®…“ l……* +i…&
±…∆§……<« ®…Â |… i… ®……∫… +…Ë∫…i… §…f¯i…“ n˘Æ˙ 16.63  ®… ®…“ l…“*
V…Ë ¥…EÚ  x…Æ˙“I…h…
<∫… V…… i… EÚ“ ±…È M…EÚ {… Æ˙{…C¥…i…… EÚ“ V……ƒS… EÚ“ M…™…“* V…÷±……<« EÚ“
{…EÚb˜ EÚ“ ®…UÙ ±…™……ƒ <i…x…“ UÙ…‰]ı“ l…“  EÚ À±…M…  x…v……«Æ˙h… x…Ω˛”  EÚ™…… V……
∫…EÚ…*  n˘∫…∆§…Æ˙-®…<« EÚ“ {…EÚb˜ ®…Â |……{i… ®…UÙ ±…™……Â EÚ“ V…x…x…-O…∆l…“ {… Æ˙{…C¥…i……
EÚ“ n⁄˘∫…Æ˙“ +¥…∫l…… ®…Â l…“*
+…Ω˛…Æ˙ x…±…“ ®…Â |…¥……±……Â EÚ… +∆∂…, {… S…i… |…… h…{±…¥…EÚ, ®……‰±∫…EÚ
EÚ¥…S…, ∫{…∆V… +… n˘ n‰˘J…‰ M…B l…‰*
22 Marine Fisheries Information Service T&E Ser., No. 199, 20096 ∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
®……xx……Æ˙ EÚ“ J……b˜“ ®…Â ]⁄ı ]ıEÚ…‰ Æ˙x… i…]ı {…Æ˙ ∫……M…Æ˙“ V…±…I…‰j……Â ®…Â °Ú“i……®…“x… ]≈ı…<C™…⁄Æ˙∫… ±…‰{]¬ı™…⁄Æ˙∫…  EÚ∂……‰Æ˙…Â
EÚ… V…®……¥… +…ËÆ˙ M…¶…“Æ˙ ∫……M…Æ˙ +…x……™…EÚ…Â u˘…Æ˙… <∫…EÚ… ±… I…i…  ¥…n˘…‰Ω˛x…
¥…π…« 1999 E‰Ú {…⁄¥…« ∫…‰ Ω˛“ ]⁄ı ]ıEÚ…‰ Æ˙x… EÚ“ ¥…… h…ŒV™…EÚ ®……Œi∫™…EÚ“ ®…Â
°Ú“i……®…“x… BEÚ |…®…÷J… P…]ıEÚ Æ˙Ω˛i…… l……* ±…‰ EÚx…  Æ˙{……‰]«ı ™…Ω˛ §…i……i…“ ΩË˛  EÚ
<∫…E‰Ú |…¶…¥… +…ËÆ˙ ®……Œi∫™…EÚ“ §……n˘ ®…Â  ¥…S……Æ˙h…“™… i……ËÆ˙ {…Æ˙ P…]ı M…™…“*
2000-2006 EÚ“ +¥… v… ®…Â <∫…EÚ“ ={…Œ∫l… i… +…x……™…EÚ…Â ®…Â  ¥…Æ˙±… Ω˛…‰
M…™…“* <∫… +¥… v… ®…Â ]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â °Ú“i……®…“x……Â EÚ… +…Ë∫…i… =i{……n˘x… 250
]ıx… Ω˛…‰EÚÆ˙ E÷Ú±… ®…UÙ±…“ {…EÚb˜ EÚ… 0.7% l……*
2007  n˘∫…∆§…Æ˙ E‰Ú |…l…®… Ω˛°¬Úi…‰ ®…Â Z…“M……Â E‰Ú  ±…B |…S……±…x… EÚÆ˙x…‰
¥……±…‰ §…b‰˜ M…¶…“Æ˙ ∫……M…Æ˙ +…x……™…EÚ…Â x…‰ i…]ı ∫…‰ 38-42  EÚ ®…“ n⁄˘Æ˙ Œ∫l…i…
300 ®…“ M…Ω˛Æ˙…<« E‰Ú V…±…I…‰j… ∫…‰ Z…”M……Â E‰Ú ∫……l… UÙ…‰]ı“ °Ú“i……®…“x……Â EÚ“ §…Ω÷˛i…
+ v…EÚ®……j…… ®…Â {…EÚb˜ EÚ“* <∫… I…‰j… ®…Â |…S……±…x…  EÚB M…B ∫…¶…“ +…x……™…EÚ…Â
®…Â °Ú“i……®…“x……Â EÚ“ ¶……Æ˙“ {…EÚb˜ |……{i… Ω÷˛<« l…“ ( S…j…-1)* =x…EÚ“ ¥…Ω˛x…
I…®…i…… E‰Ú +x…÷∫……Æ˙ |… i… x……¥… u˘…Æ˙… {…EÚb˜ 10,000 +…ËÆ˙ 20,000  EÚ
<«.B®…. +§n÷˘∫…®…n˘, E‰Ú.E‰Ú. V……‰∂…“, {…“.™…⁄. W…CEÚ Æ˙™……, E‰Ú. V…™…§……±…x…, +…‰.B®….B®….V…‰. Ω˛§…“§… ®……‰Ω˛®®…n˘ +…ËÆ˙ ]ı“.B∫…. §……±…∫…÷•…®…h™…x…
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘, ]⁄ı ]ıEÚ…‰ Æ˙x…
 S…j…. 1. ]⁄ı ]ıEÚ…‰ Æ˙x… ®…i∫™…x… {……‰i……∏…™… ®…Â x…“±……®… E‰Ú  ±…B f‰¯Æ  EÚ™…… M…™…… °Ú“i……®…“x…
(|… i… f‰¯Æ˙ 100  EÚ O……)
O…… E‰Ú §…“S… n‰˘J…“ M…™…“* ¥……Ãπ…EÚ Æ˙…‰v… {…Æ˙ ™…∆j…“EﬁÚi… ®…i∫™…x… Æ˙…‰EÚx…‰ E‰Ú
∫…®…™… i…EÚ, ™……x…“ +|…Ë±… ®…v™… i…EÚ °Ú“i……®…“x……Â EÚ“ {…EÚb˜ ®…Â ™…Ω˛“ |…¥…h…i……
={…™……‰M…
|…®…÷J… P……‰]ı ®…“x… +…‰b˜…‰x…∫… x……<M…Æ˙ EÚ…‰ |……Æ∆˙¶… ®…Â ®…i∫™… S…⁄h…« i…Ë™……Æ˙
EÚÆ˙x…‰ E‰Ú  ±…B ={…™……‰M…  EÚ™…… V……i…… l……* <x…EÚ…‰ 3-4  n˘x……Â i…EÚ v…⁄{… ®…Â
∫…÷J……i…… ΩË˛* <∫…E‰Ú §……n˘ l…Ë ±…™……Â ®…Â {…ËEÚ EÚÆ˙E‰Ú ®…i∫™… S…⁄h…« {±……x]ı…Â ®…Â
{… Æ˙¥… Ω˛i…  EÚ™…… V……i…… ΩË˛*
<∫…E‰Ú §……n˘ V…x…¥…Æ˙“ ∫…‰ ±…‰EÚÆ˙ i… ®…±…x……b÷˜ E‰Ú n˘ I…h… ¶……M… +…ËÆ˙
E‰ÚÆ˙±… ∫…‰,  ¥…∂…‰π…i…& ®……i……«hb˜®…-EÚ…±…ËCEÚ… ¥…±…… ∫…‰ P…Æ‰˙±…⁄ ={…¶……‰M… ®…Â §…b˜“
®…UÙ ±…™……Â E‰Ú  ±…B ®……ƒM… =`ˆx…‰ ±…M…“* §…b˜“ ®…UÙ ±…™……Â E‰Ú  ±…B +¥…i…Æ˙h…
EÂÚp˘ ®…Â |… i…  EÚ O…… 7-10/- Ø˚ EÚ… +…Ë∫…i… ®…⁄±™… |……{i… Ω÷˛+…* <x…
®…UÙ ±…™……Â EÚ…‰ §…°«Ú b˜…±…EÚÆ˙ {…ËEÚ EÚÆ˙E‰Ú +…¥…∂™…EÚ ∫l……x……Â EÚ…‰ ¶…‰V…  n˘™……
M…™……* ¥™……{…… Æ˙™……Â EÚ“ Æ˙…™… ΩË˛  EÚ +x™… ®…UÙ ±…™……ƒ {…™……«{i… ®……j…… ®…Â ={…±…§v…
Ω˛…‰x…‰ {…Æ˙ ¶…“ <∫… V…… i… E‰Ú  ±…B ®……ƒM… V……Æ˙“ ΩË˛* ]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â +…ËÆ˙ E÷ÚUÙ
 x…EÚ]ı∫l… ∫l……x……Â ®…Â ∫……°Ú EÚ“ M…™…“ ®…UÙ ±…™……Â EÚ…  ¥…{…h…x… Ω˛…‰ Æ˙Ω˛… ΩË˛*
 x…πEÚπ…«
]⁄ı ]ıEÚ…‰ Æ˙x… ∫…‰ ¥…π…« 2007 ®…Â P……‰]ı ®…“x……Â EÚ… <i…x…… + v…EÚ =i{……n˘x…
EÚ… |…®…÷J… EÚ…Æ˙h… <∫… ∫…∆{…n˘… E‰Ú  ¥…n˘…‰Ω˛x… E‰Ú  ±…B |…™…÷Ci… ¥…Ãv…i… +…ËÆ˙
S…™…x……i®…EÚ |…™……∫… ®……x…… V…… ∫…EÚi…… ΩË˛* {…Ω˛±…‰ <x…EÚ… +¥…i…Æ˙h… +…EÚŒ∫®…EÚ
{…EÚb˜ E‰Ú ®…Â ∞¸{… ®…Â  EÚ™…… V……i…… l……* <∫… ∫…∆{…n˘… E‰Ú  ±…B ¥…Ãv…i… ®……∆M…
+…ËÆ˙ ¥…… h…ŒV™…EÚ ®…UÙ ±…™……Â EÚ“ EÚ®…“ E‰Ú EÚ…Æ˙h… ∫……Æ˙… |…™……∫… <∫… ∫…∆{…n˘…
E‰Ú  ±…B |…™…÷Ci…  EÚ™…… M…™……*
P……‰]ı ®…“x……Â EÚ… P…x…… V…®……¥… <∫…E‰Ú +∂…x… +…ËÆ˙ Z…÷hb˜x… E‰Ú  ¥…∂…‰π…
|…EﬁÚ i… ®……x…… V…… ∫…EÚi…“ ΩË˛* ™…‰ |…®…÷J…i…& |…… h…{±…¥…EÚ, ®……‰±…∫EÚ, ∫{…∆V…
+…ËÆ˙ +x™… ∫…Ω˛S……Æ˙“ |…… h…™……Â EÚ…‰ J……i…‰ ΩÈ˛ +…ËÆ˙ Z…÷hb˜ ®…Â Æ˙Ω˛x…‰ EÚ… ∫¥…¶……¥…
<∫…E‰Ú S…Æ˙x…‰ +…ËÆ˙ O……Ω˛ EÚÆ˙x…‰ E‰Ú ∫¥…¶……¥… ∫…‰ ∫…∆§…∆ v…i… ΩË˛* <∫…E‰Ú + i… Æ˙Ci…
UÙ…‰]ı“ +…‰b˜…‰x…∫… x……<M…Æ˙ ®…UÙ ±…™……ƒ +∂…x… E‰Ú  ±…B |…¥……±…“™… I…‰j… {…∫…∆n˘
EÚÆ˙x…‰¥……±…“ ΩË˛* <∫… i…]ı E‰Ú |…¥……±… Z……b˜“ +…ËÆ˙ §…±…⁄<« ∫…∆∫i…Æ˙ <x…EÚ…‰ +∂…x…
i…±… |…n˘…x… EÚÆ˙i…‰ ΩË˛ +…ËÆ˙  EÚ∂……‰Æ˙ ®…UÙ ±…™……ƒ +∂…x… E‰Ú  ±…B <∫… i…±… EÚ“
+…‰Æ˙ |…¥……∫… EÚÆ˙i…“ ΩÈ˛* ™…Ω˛ n‰˘J…x…‰ ±……™…EÚ §……i… ΩË˛  EÚ +…x……™… {…EÚb˜ ®…Â
|……{i… ∫…¶…“ ®…UÙ ±…™……ƒ 8-32 ∫…‰ ®…“ EÚ“ l…”, +i…&  EÚ∂……‰Æ˙ +…ËÆ˙ |……Ëf¯
®…UÙ ±…™……ƒ  §…±…E÷Ú±… +x…÷{…Œ∫l…i… l…”* <∫…∫…‰ ™…Ω˛ ∫…⁄S…x……  ®…±…i…“ ΩË˛  EÚ
|…V…x…EÚ ®…UÙ ±…™……ƒ +±…M… Æ˙Ω˛i…“ ΩË˛ +…ËÆ˙ <x…EÚ… +∂…x… i…±… ¥…i…«®……x… i…±…
∫…‰ n⁄˘Æ˙ ΩË˛*
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 S…j…. 2. °Ú“i……®…“x… +…ËÆ˙ +x™… P…]ıEÚ…Â E‰Ú ∫……l… M…¶…“Æ˙ ∫……M…Æ +…x……™… {…EÚb˜ EÚ…
 x…EÚ]ı o˘∂™…
n‰˘J…“ M…™…“ l…“* +…x……™…EÚ…Â ®…Â |……{i… °Ú“i……®…“x… <i…x…‰ UÙ…‰]‰ı l…‰  EÚ ™…‰ P…Æ‰˙±…⁄
={…¶……‰M… E‰Ú +x…÷E⁄Ú±… x…Ω˛” l…‰* ®…i∫™… S…⁄h…« ¥™……{…… Æ˙™……Â x…‰ V……‰ =∫… ∫…®…™…
+ v…EÚ®……j…… ®…Â ={…±…§v… P……‰]ı ®…“x……Â ∫…‰ ®…i∫™…S…⁄h…« §…x……x…‰ ®…Â ¥™…∫i… l…‰,
°Ú“i……®…“x……Â EÚ…‰ <∫… =q‰˘∂™… E‰Ú  ±…B |… i…  EÚ O…… 300/- Ø˚ {…Æ˙ J…Æ˙“n˘
 ±…™……* |… i… BEÚEÚ EÚ…‰ |… i… ®…i∫™…x… ®…Â °Ú“i……®…“x……Â E‰Ú  ±…B 30,000/
- 60,000/- Ø˚ i…EÚ EÚ… +…™… |……{i… Ω÷˛+…*
 {…UÙ±…‰ ¥…π…« EÚ“ i…÷±…x…… ®…Â ¥…… h…ŒV™…EÚ ¥…M……Á EÚ“ {…EÚb˜ §…Ω÷˛i… EÚ®…
Ω˛…‰x…‰ EÚ“ o˘Œπ]ı ®…Â ±…M…¶…M… 8-12 M…¶…“Æ˙ ∫……M…Æ˙ +…x……™…EÚ…Â x…‰ <∫… ∫…∆{…n˘…
EÚ“ +…‰Æ˙ ®……‰b˜  ±…™……* °Ú“i……®…“x… E‰Ú + i… Æ˙Ci… {…EÚb˜ ®…Â M…¶…“Æ˙ ∫……M…Æ˙
Z…”M…‰, EÚE«Ú]ı, S…{…]ı“ ®…UÙ ±…™……ƒ, ∫…{…« §……ƒM…b‰˜ ( x…™……‰B {…x™…÷±…… +…Ï Æ˙Bx]ı… ±…∫…),
O…‰x…‰ b˜™…‰∫…« (∫…“±……‰ÀÆ˙EÚ∫… ∫…“±……‰ÀÆ˙EÚ∫… +…ËÆ˙ §…… l…M……Ïb˜∫… ®…‰±……x……‰•……∆EÚ∫…),
∫…‰x…∫… B∫… {…“, x…±… ®…UÙ ±…™……ƒ, §…Ë ±…Œ∫]ıb¬˜∫… +…ËÆ˙ {…°ÚÆ˙ ®…UÙ ±…™……ƒ ¶…“
={…Œ∫l…i… l…” ( S…j…-2)* <∫… +¥… v… EÚ“ {…EÚb˜ ®…Â 83 ∫…‰ 98.3%
 EÚ∂……‰Æ˙ °Ú“i……®…“x……Â EÚ… ™……‰M…n˘…x… l……*
®……Œi∫™…EÚ“
°Ú“i……®…“x… EÚ“ ®……Œi∫™…EÚ“ BEÚ Ω˛“ V……i…“ ]≈ı…<C™…⁄Æ˙∫… ±…‰{]¬ı™…⁄Æ˙∫…
( ±…xx…‰<∫…, 1758) {…Æ˙ S…±…i…“ l…“* {……ƒS… ®…Ω˛“x……Â E‰Ú n˘…ËÆ˙…x… ]⁄ı ]ıEÚ…‰ Æ˙x…
∫…‰ +…x……™…EÚ…Â u˘…Æ˙… =i{……n˘x… E÷Ú±… =i{……n˘x… EÚ… 13% Ω˛…‰EÚÆ˙  {…UÙ±…‰ 15
¥…π……Á EÚ“ i…÷±…x…… ®…Â <∫… ¥…M…« EÚ… =SS…i…®… =i{……n˘x… l……* +…x……™…EÚ…Â ®…Â
°Ú“i……®…“x……Â EÚ“ {…EÚb˜ n˘Æ˙ |… i… BEÚEÚ |…™……∫… 418  EÚ O…… E‰Ú +…Ë∫…i… ®……x…
{…Æ˙ |… i… BEÚEÚ 352 +…ËÆ˙ 566  EÚ O…… ®…Â  ¥… ¥…v… Ω˛…‰i…“ Ω÷˛<«  n˘J……™…“
{…b˜“* ™… n˘ B‰∫…“ |…¥…h…i…… ∫……±… ¶…Æ˙ Æ˙Ω˛i…“ i……‰, 12,000 - 14,000 ]ıx…
E‰Ú =i{……n˘x… EÚ“ |…i…“I…… EÚ“ V…… ∫…EÚi…“ ΩË˛*
+…EÚ…Æ˙  ®…∏…h… +…ËÆ˙ §…f¯i…“
 n˘∫…∆§…Æ˙ ®…Â ®……Œi∫™…EÚ“ ∂…÷∞¸ Ω˛…‰i…‰ ¥…Ci… {…EÚb˜ ®…Â 33 ∫…‰ ®…“ E‰Ú
|…®…÷J… ®……‰b˜ ®…Â 31.6 ∫…‰ ®…“ EÚ“ ®……v™… ±…∆§……<« E‰Ú ∫……l… 28-39 ∫…‰ ®…“
+…EÚ…Æ˙ EÚ“ ®…UÙ ±…™……ƒ ∂…… ®…±… l…”* +|…Ë±… ®…Â 52 ∫…‰ ®…“ E‰Ú |…®…÷J… ®……‰b˜
®…Â 46.7 ∫…‰ ®…“ E‰Ú ®……v™… E‰Ú ∫……l… ®…UÙ ±…™……Â EÚ… +…EÚ…Æ˙ 35-59 ∫…‰ ®…“
l……* ®……‰b˜±… |……‰O…‰∂…x… |… i… ®……∫… 4.75 ∫…‰ ®…“ EÚ“ +…Ë∫…i… §…f¯i…“  n˘J……i…“
ΩË˛* {…Ω˛±…‰  EÚB M…B +v™…™…x… E‰Ú +…v……Æ˙ {…Æ˙  EÚ™…… M…™…… {… Æ˙EÚ±…x… ™…Ω˛
∫…⁄S…x…… n‰˘i…“ ΩË˛  EÚ ™…‰ V…÷±……<«-+M…∫i… E‰Ú +∆b˜V…x…x… E‰Ú ∫…∆i… i… ΩË˛*
V…Ë ¥…EÚ  x…Æ˙“I…h…
 n˘∫…∆§…Æ˙ EÚ“ {…EÚb˜ EÚ“ ∫…¶…“ ®…UÙ ±…™……ƒ + x…v……«Æ˙h…“™… V…x…x…O…∆ l…™……Â
E‰Ú ∫……l… +{… Æ˙{…C¥… l…”* ®…UÙ±…“ EÚ… À±…M…  x…v……«Æ˙h…  ∫…i…∆§…Æ˙ ∫…‰ Ω˛“, ™……x…“
V…x…x…O…∆l…“  ¥…EÚ…∫… EÚ“ n⁄˘∫…Æ˙“ +¥…∫l…… ®…Â Ω˛“ ∫…∆¶…¥… l……* +|…Ë±… ®…Â
11.87% ®…UÙ ±…™……Â ®…Â III +¥…∫l…… ®…Â  ¥…EÚ ∫…i… V…x…x…O…∆l…“ E‰Ú ∫……l…
{… Æ˙{…C¥…i…… EÚ… ±…I…h…  n˘J……™…… {…b˜…*
+…Ω˛…Æ˙ x…±…“ E‰Ú  ¥…∂±…‰π…h… EÚÆ˙x…‰ {…Æ˙ M…¶…“Æ˙ ∫……M…Æ˙ Z…”M…‰, EÚE«Ú]ı
+…ËÆ˙ +x™… ®…UÙ ±…™……ƒ |…®…÷J… +…Ω˛…Æ˙ n‰˘J…… M…™……* <x…®…Â 68-94.6% Z…”M…‰
∫……Æ˙h…“ - 1 ]⁄ı ]ıEÚ…‰ Æ˙x… ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â  n˘∫…∆§…Æ˙ 2007 +…ËÆ˙ +|…Ë±… 2008 E‰Ú n˘…ËÆ˙…x… +…x……™…EÚ…Â u˘…Æ˙…  EÚ∂……‰Æ˙ °Ú“i……®…“x……Â EÚ… +¥…i…Æ˙h…
®…Ω˛“x…… |…™……∫… E÷Ú±… ®…UÙ±…“ °Ú“i……®…“x… E÷Ú±… {…EÚb˜ {…EÚb˜ n˘Æ˙
{…EÚb˜ (]ıx…) ®…UÙ±…“ (]ıx…) % ({… |… B |…) ( EÚ O……)
 n˘∫…∆§…Æ˙ 07 2465 9,083 868 9.6 352.1
V…x…¥…Æ˙“ 08 2887 10,421 1,542 14.8 534.1
°ÚÆ˙¥…Æ˙“ 08 3428 10,865 987 9.1 324..1
®……S…« 08 3142 8,796 1,367 15.5 435.1
+|…Ë±… 08 1544 4,908 875 17.8 566.7
+…Ë∫…i… 2693 8,815 1128 12.8 418.8
∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
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+…ËÆ˙ ∂…‰π… EÚE«Ú]ı l…‰* +…Ω˛…Æ˙ x… ±…™……Â ®…Â °Ú“i……®…“x……Â EÚ“ ={…Œ∫l… i… ∫¥…V…… i…
¶… I…i…… EÚ“ ∫…⁄S…x…… n‰˘i…“ ΩË˛*
={…™……‰M…
E÷Ú±… °Ú“i……®…“x… {…EÚb˜ EÚ…‰ ®…i∫™…S…⁄h…« §…x……x…‰ E‰Ú  ±…B ={…™……‰M…  EÚ™……
M…™……* BEÚ  n˘x… v…⁄{… ®…Â ∫…÷J……EÚÆ˙ l…Ë ±…™……Â ®…Â {…ËEÚ EÚÆ˙E‰Ú ®…i∫™… S…⁄h…«
{±……x]ı…Â EÚ…‰ ¶…‰V…  n˘™…… M…™……* §……n˘ ®…Â, +|…Ë±… E‰Ú n˘…ËÆ˙…x… 50 ∫…‰ ®…“ i…EÚ E‰Ú
°Ú“i……®…“x……Â EÚ…‰ +±…M… EÚÆ˙E‰Ú P…Æ‰˙±…÷ ={…™……‰M… E‰Ú  ±…B x…“±……®… EÚÆ˙  n˘™……
M…™……*
+v™…™…x… ∫…‰ ™…Ω˛ ¥™…Ci… Ω÷˛+…  EÚ ™…‰ M…¶…“Æ˙ ∫……M…Æ˙ i…±……Â ®…Â +∂…x… E‰Ú
 ±…B ∫…∆ S…i… Ω˛…‰ V……i…‰ ΩÈ˛* <x…EÚ…‰ +…x……™…EÚ…Â ®…Â +…EÚŒ∫®…EÚ¥…∂… {…EÚb‰˜ M…B
l…‰* ±…‰ EÚx… <x…EÚ“ ®……ƒM… +…ËÆ˙ i…n˘x…÷∫……Æ˙ +…™… EÚ“ V……x…EÚ…Æ˙“ |……{i… Ω˛…‰x…‰ E‰Ú
8 ∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
EÚb˜±…⁄Æ˙ i…]ı ®…Â i……Æ˙±…“ ∫……Æ˙ b˜x…‰±±…… ±……Â M…∫…‰{∫… EÚ“ ¶……Æ˙“ {…EÚb˜
i……Æ˙±…“ ∫……Æ˙ b˜x…‰±±…… ±……Â M…∫…‰{∫… §…Ω÷˛i… Ω˛“ |…®…÷J… ¥…‰±……{…¥…i…‘ ∫…∆{…n˘… ΩË˛
V……‰ ¶……Æ˙i… E‰Ú {…Œ∂S…®… i…]ı EÚ“ ∫…®…÷p˘“ ®……Œi∫™…EÚ“ EÚ…‰ ∫…∆¶……±…i…“ ΩË˛* n˘…‰
n˘∂…EÚ…Â {…Ω˛±…‰ {…⁄¥…‘ i…]ı ®…Â <∫… ∫…∆{…n˘… EÚ“ ={…Œ∫l… i… x……®…-®……j… l…“* 1980
E‰Ú ¥…π……Á E‰Ú |……Æ∆˙¶… ®…Â {…÷n÷˘SS…‰Æ˙“ I…‰j… ®…Â <∫… V…… i… E‰Ú +¶…⁄i…{…⁄¥…«EÚ +¥…i…Æ˙h…
{…Æ˙  Æ˙{……‰]«ı E‰Ú §……n˘, {…⁄¥…‘ i…]ı {…Æ˙,  ¥…∂…‰π…EÚÆ˙ EÚ…‰Æ˙…‰®……xb˜±… i…]ı ®…Â <∫…EÚ…
+¥…i…Æ˙h… §…f¯x…‰ ±…M……* 2008 V…÷±……<« ®…Â ∫l……x…“™… ∫…®……S……Æ˙ {…j……Â ®…Â
i……Æ˙±…“ Z…÷hb˜ n‰˘¥……x……®…{…]¬ı]ıh…®… ®…i∫™…x… M……ƒ¥… E‰Ú  x…EÚ]ı∫l… i…]ı…Â EÚ“ +…‰Æ˙
V……x…‰ EÚ“  Æ˙{……‰]«ı +…™…“ +…ËÆ˙ UÙ…‰]‰ı §…SS…‰ ¶…“ Ω˛…l……Â ∫…‰ <x…EÚ… ∫…∆O…Ω˛h… EÚÆ˙
∫…EÚi…‰ l…‰* E÷ÚUÙ ®…UÙ ±…™……ƒ {…÷ ±…x……Â ®…Â ®…Æ˙“ {…b˜“ l…“* ™…Ω˛ +¥…∫l…… =iª…¥…h…
®…Â ∫…®…÷p˘ E‰Ú +v…& ∫i…Æ˙ ∫…‰ +…ÏŒC∫…V…x…  Æ˙Ci… ∂…“i… ∫…®…÷p˘ V…±… >{…Æ˙ +…x…‰
∫…‰ P… ]ıi… |… i…¶……∫… ®……x…… V……i…… ΩË˛* EÚb˜±…⁄Æ˙ +…ËÆ˙ {……Â b˜SS…‰Æ˙“ ®…Â ¶…“ V…÷±……<«
E‰Ú n˘…ËÆ˙…x… {…™……«¥…Æ˙h…“™… P…]ıEÚ…Â ®…Â +S……x…EÚ Ω÷˛B {… Æ˙¥…i…«x……Â ∫…‰ =i{…xx…
+v……‰V…±… v……Æ˙… i…±…“™… V…±… EÚ…‰ ®…∆l…x… EÚÆ˙E‰Ú +… ¥…±… +…ËÆ˙ +…ÏŒC∫…V…x…
 Æ˙Ci… V…±… EÚ…‰ >{…Æ˙ =`ˆ…x…‰ ∫…‰ B‰∫…… |… i…¶……∫… P… ]ıi… Ω÷˛+…* i……Æ˙±…“ Z…÷hb˜
<∫… +… ¥…±… +…ËÆ˙ +…ÏŒC∫…V…x…  Æ˙Ci… v……Æ˙… ∫…‰ §…S…x…‰ E‰Ú  ±…B i…]ı“™… V…±…
I…‰j… EÚ“ +…‰Æ˙ +…B Ω˛…ÂM…‰ +…ËÆ˙ ¥…±…™… ∫…∆{……∂… BEÚEÚ…Â ®…Â <∫… |…EÚ…Æ˙ EÚ“
¶……Æ˙“ {…EÚb˜ <∫…EÚ… {… Æ˙h…i… °Ú±… ®……x…… V…… ∫…EÚi…… ΩË˛*
BS….B®…. EÚ… ∫…®…, V…“. ®……‰Ω˛x…Æ˙…V…, +…Æ˙. i…∆M…¥…‰±…÷, B∫…. ®……‰Ω˛x…, B∫…. Æ˙…V…{…… EÚ™…®…, {…“.  i…Ø˚ ®…±…÷, {…“. {…⁄¥…hh…x…, B±….  S…n˘®§…Æ˙®…, B®….
®… h…¥……∫…M…®… +…ËÆ˙ +…Æ˙. ¥……∫…÷
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘, S…‰xx…<«
¥…±…™… ∫…∆{……∂… ®……Œi∫™…EÚ“
™…Ω˛ §…Ω÷˛i… Ω˛“ Æ˙…‰S…EÚ §……i… l…“  EÚ <x… i……Æ˙±…“ Z…÷hb˜…Â EÚ…‰ i…]ı ∫…‰
±…M…¶…M… 5  EÚ ®…“ n⁄˘Æ˙ E‰Ú  x…EÚ]ı∫l… I…‰j… ∫…‰ {…EÚb˜… M…™…… l……* EÚÆ˙“§… i…“x…
¥…π……Á {…Ω˛±…‰ EÚb˜±…⁄Æ˙ +…ËÆ˙ {……Â b˜SS…‰Æ˙“ i…]ı…Â ®…Â ¥…±…™… ∫…∆{……∂……Â EÚ“ |…∫i…÷ i… E‰Ú
§……n˘ i……Æ˙±…“ EÚ“ <∫… i…Æ˙Ω˛ EÚ“ ¶……Æ˙“ {…EÚb˜ {…Ω˛±…“ §……Æ˙ Ω÷˛<« ΩË˛* 700 +…ËÆ˙
1000 ®…“ E‰Ú §…“S… 80 ®…“ EÚ“ {……∂¥…«  ¶…Œii… +…ËÆ˙ 20  ®… ®…“ V…±…… I…
+…™……®… E‰Ú ¥…±…™… ∫…∆{……∂……Â EÚ… |…S……±…x…  EÚ™…… M…™…… l……* 30 +…ËÆ˙ 50
®…“]ıÆ˙…Â E‰Ú §…“S… EÚ“ M…Æ˙Ω˛…<« E‰Ú i…±……Â ®…Â i……Æ˙±…“ Z…÷hb˜…Â EÚ…‰ ¥…±… ™…i… EÚÆ˙E‰Ú
J…”S…EÚÆ˙ ¥……Ω˛EÚ x……¥……Â ®…Â ¶…Æ˙EÚÆ˙ +¥…i…Æ˙h… EÂÚp˘ ®…Â ±……™…… M…™……* ∫…∆™…j…
À¥…S… E‰Ú ={…™……‰M… EÚÆ˙E‰Ú V……±… b˜…±…x…‰ +…ËÆ˙ J…”S…x…‰ E‰Ú  ±…B 25-30
®…U÷Ù+…Æ˙…Â EÚ…‰  x…™…÷Ci…  EÚB M…B l…‰* |…S……±…x… {……Â b˜SS…‰Æ˙“ ∫…‰ n⁄˘Æ˙ n˘ I…h…
 n˘∂…… ®…Â {…π…√™……Æ˙ i…EÚ  ¥…∫i…ﬁi… l……* E÷ÚUÙ BEÚEÚ…Â ®…Â n‰˘J…“ M…™…“ §……ƒM…b˜… +…ËÆ˙
]¬ı™…⁄x…… {…EÚb˜ EÚ…‰ UÙ…‰c˜EÚÆ˙ ∂…‰π… BEÚEÚ…Â ®…Â i……Æ˙±…“ Ω˛“ BEÚ ®……j… {…EÚb˜ l…“*
{…EÚb˜ EÚ“ |…¥…h…i……
|… i… BEÚEÚ +…Ë∫…i… {…EÚb˜ 5 V…÷±……<« E‰Ú 2.8 ]ıx… ∫…‰ v…“Æ‰˙ v…“Æ‰˙
§…f¯EÚÆ˙ 9 V…÷±……<« EÚ…‰ 3.8 ]ıx… ®…Â, 17 V…÷±……<« EÚ…‰ 3.9 ]ıx… ®…Â +…ËÆ˙ 25
§……n˘ <∫…EÚ… S…™… x…i… ∫…∆O…Ω˛h… EÚÆ˙E‰Ú ±…M……* <∫…E‰Ú +x…÷∫……Æ˙ EÚ<« ∫……±……Â E‰Ú
 ¥…Æ˙±… =i{……n˘x… E‰Ú §……n˘ ]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â <∫…EÚ… +¥…i…Æ˙h… EÚ…°Ú“ §…f¯ M…™……*
]⁄ı ]ıEÚ…‰ Æ˙x… ∫…‰ n⁄˘Æ˙∫l… V…±…I…‰j……Â ®…Â °Ú“i……®…“x……Â E‰Ú <∫… |…EÚ…Æ˙ EÚ… ¶……Æ˙“
∫…∆S…™…x… +…x…‰¥……±…‰ ¥…π……Á ®…Â <∫…EÚ“ +SUÙ“ ®……Œi∫™…EÚ“ EÚ“ |…i…“I…… n‰˘i…“ ΩË˛*
<∫…E‰Ú §…“S… E÷ÚUÙ Ø˚{…™……Â E‰Ú  ±…B  EÚ∂……‰Æ˙ ®…UÙ ±…™……Â EÚ…  ¥…¥…‰EÚΩ˛“x…
 ¥…n˘…‰Ω˛x… |…¶…¥… {…Æ˙  ¥…{…Æ˙“i… |…¶……¥… b˜…±… n‰˘M……*
]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â +…x……™… ®……Œi∫™…EÚ“ E‰Ú Ω˛…±… EÚ“ |…¥…h…i…… {…EÚb˜
 ®…∏…h… ®…Â BEÚ  x…∂S……™…EÚ §…n˘±……¥… EÚ“ ∫…⁄S…x…… n‰˘i…“ ΩË˛* EÚÆÈ˙  V…b¬˜∫…,
§…ËÆ˙…E÷Úb˜…, {…‰S…«, ®…÷±±…x… +…ËÆ˙ M……‰]ı ®…UÙ±…“ V…Ë∫…“ ¥…… h…ŒV™…EÚ |…®…÷J… ®…UÙ ±…™……Â
EÚ“ P…]ıi…“ EÚ…‰ °Ú“i……®…“x…, P……‰]ı®…“x…, ∫]ı…‰±…‰°Ú…‰Æ˙∫… V…… i… +…ËÆ˙ {…°ÚÆ˙®…UÙ±…“
∫…‰ I… i…{…⁄Ãi… EÚ“ M…™…“*
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 EÚ∂……‰Æ˙ GÚ…‰EÚÆ˙ ®…UÙ ±…™……ƒ - S…‰xx…<« ®…Â +…x……™…EÚ…Â u˘…Æ˙… +¥…i…Æ˙h… EÚ“ M…™…“ EÚ®… ®…⁄±™… EÚ“ ={…-{…EÚb˜
EÚ… BEÚ ®…÷J™… ∫…∆P…]ıEÚ
S…‰xx…<« E‰Ú +…x……™… +¥…i…Æ˙h……Â ®…Â 10-12% EÚ®… ®…⁄±™… EÚ“ ={… {…EÚb˜
ΩË˛* <∫… ={…-{…EÚb˜ ®…Â 60-65% ®…UÙ ±…™……ƒ ΩÈ˛* ={…-{…EÚb˜ ®…Â {……™…“
∂……‰¶…… V……‰  EÚπ…√E⁄Úb˜x… +…ËÆ˙ B∫…. M……‰®…i…“
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘, S…‰xx…<«
V…÷±……<« EÚ…‰ 4.2 ]ıx… ®…Â ∫…§…∫…‰ =SS…i…®… §…x… M…™…“* <∫…E‰Ú §……n˘ {…EÚb˜ P…]ıx…‰
±…M…“* EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… E‰Ú ®……Œi∫™…EÚ“ ∫…∆{…n˘…
 x…v……«Æ˙h… |…¶……M… u˘…Æ˙… EÚb˜±…⁄Æ˙ ®…Â 2008 V…÷±……<« E‰Ú n˘…ËÆ˙…x… i……Æ˙±…“ EÚ…
+¥…i…Æ˙h… ±…M…¶…M… 8353 ]ıx… +…EÚ ±…i…  EÚ™…… M…™……* EÚb˜±…⁄Æ˙ ®…Â
25-7-08 EÚ…‰ E‰Ú¥…±… i……Æ˙±…“ E‰Ú  ±…B ™…∆j…“EﬁÚi… x……¥……Â ∫…‰ 73 ¥…±…™…
∫…∆{……∂……Â EÚ… |…S……±…x…  EÚ™…… M…™…… l……* |… i… BEÚEÚ {…EÚb˜ 4 +…ËÆ˙ 5 ]ıx…
E‰Ú §…“S…  ¥… ¥…v… l…“ +…ËÆ˙ <∫…EÚ…‰ 1.2 - 1.5 ]ıx… v…… Æ˙i…… E‰Ú B°Ú +…Æ˙
{…“ ¥……Ω˛EÚ x……¥……Â ®…Â ®…i∫™…x… {……‰i……∏…™… ®…Â ±……™…… M…™……* |… i… BEÚEÚ 4.2 ]ıx…
EÚ“ +…Ë∫…i… {…EÚb˜ n˘Æ˙ E‰Ú ∫……l… E÷Ú±… {…EÚb˜ 306.6 ]ıx… +…EÚ ±…i… EÚ“
M…™…“ l…“* <∫… |…EÚ…Æ˙ +…ËÆ˙ 14 ¥…±…™… ∫…∆{……∂……Â x…‰ |… i… BEÚEÚ 3.1 ]ıx… EÚ“
+…Ë∫…i… {…EÚb˜ E‰Ú ∫……l… 3-4 ]ıx… EÚ… §……ÏM…b˜… +¥…i…Æ˙h…  EÚ™……* <x… BEÚEÚ…Â
u˘…Æ˙… §……ƒM…b˜…Â E‰Ú ∫……l… ={…-{…EÚb˜ E‰Ú ∞¸{… ®…Â 300  EÚ O…… i……Æ˙±…“ ¶…“ |……{i…
Ω÷˛<« l…“*
+…EÚ…Æ˙  ®…∏…h…
®…UÙ±…“ EÚ… E÷Ú±… +…EÚ…Æ˙ +…ËÆ˙ ¶……Æ˙ GÚ®…∂…& 118 ∫…‰ 185  ®… ®…“
+…ËÆ˙ 14 ∫…‰ 58 O…… E‰Ú §…“S…  ¥… ¥…v… n‰˘J…… M…™……* 172  ®… ®…“ E‰Ú |…®…÷J…
+…EÚ…Æ˙ ¥…M…« E‰Ú ∫……l… ®……v™… +…EÚ…Æ˙ 150  ®… ®…“ l……*
±…∆§……<« - ¶……Æ˙ ∫…∆§…∆v…
±…∆§……<«-+…¥…ﬁŒii…  ¥…∂±…‰π…h… E‰Ú  ±…B B∫…. ±……Â M…∫…‰{∫… E‰Ú 97 x…®…⁄x……Â
EÚ… {…Æ˙“I…h…  EÚ™…… M…™……* x…Æ˙-®……n˘… ®…UÙ ±…™……Â EÚ… ±…∆§……<«-¶……Æ˙ ∫…∆§…∆v…
Æ‰˙J…“™… P…]ıi…“  ¥…∂±…‰π…h… u˘…Æ˙…  x…v……« Æ˙i…  EÚ™…… M…™…… +…ËÆ˙ <∫…EÚ…  ¥…¥…Æ˙h…
S…Æ˙P……i…∆EÚ“ (BC∫…{……‰x…‰x… ∂…™…±…) ∞¸{… ®…Â  x…®x… ±… J…i… ∫…⁄j… u˘…Æ˙…  n˘™……
M…™…… ΩË˛*
W = a Lb
V…Ω˛…ƒ W O……®… ®…Â ¶……Æ˙, L  ®… ®…“ ®…Â E÷Ú±… ±…∆§……<« "a' BEÚ EÚ…‰x…∫]ı…x]ı
+…ËÆ˙ "b' ∫…®……∏…™…h… M…÷h……∆EÚ (regression coefficient) Ω˛…‰i…… ΩË˛* x…Æ˙,
®……n˘… +…ËÆ˙ À±…M…  x…v……«Æ˙h… x…Ω˛”  EÚB M…B B∫…. ±……Â M…∫…‰{∫… x…®…⁄x……Â E‰Ú  ±…B
|……{i…  EÚ™…… M…™…… "a', "b' ®……x…  x…®x… ±… J…i… ∫…®…¥……C™… ∫…‰ ±…∆§……<« - ¶……Æ˙
∫…∆§…∆v… |……{i… EÚÆ˙x…‰ EÚ“ |…i™……∂…… EÚ“ V……i…“ ΩË˛*
x…Æ˙ a = 0.000001518 b = 3.349789
®……n˘… a = 0.000002705 b = 3.234373
+ x…v……« Æ˙i… À±…M… a = 0.000002366 b = 3.261257
V…Ë ¥…EÚ“
{…EÚb˜ ®…Â ®……n˘… |…®…÷J… l…“ +…ËÆ˙ x…Æ˙-®……n˘… +x…÷{……i… 1:2.6 l……*
+ v…EÚi…Æ˙ x…Æ˙ x…®…⁄x…‰ +{… Æ˙{…C¥… (51.9%) l…‰, +…ËÆ˙ ∂…‰π… {… Æ˙{…C¥…x…
+¥…∫l…… |……{i… EÚÆ˙x…‰¥……±…‰ (33.3%) +…ËÆ˙ {… Æ˙{…C¥… (14.8%) l…‰*
®……n˘… x…®…⁄x……Â ®…Â +{… Æ˙{…C¥… +…ËÆ˙ {… Æ˙{…C¥…x… EÚ“ |……Æ∆˙ ¶…EÚ +¥…∫l…… E‰Ú
x…®…⁄x…‰ + v…EÚ (92.9%) l…‰ +…ËÆ˙ 7.1% {… Æ˙{…C¥…x… EÚ“ +O…M…i…
+¥…∫l…… ®…Â l…”* 27 x…Æ˙ +…ËÆ˙ 70 ®……n˘… x…®…⁄x……Â EÚ“ +…Ω˛…Æ˙ x… ±…™……Â E‰Ú
{…Æ˙“I…h… x…‰ ™…Ω˛ ¥™…Ci…  EÚ™……  EÚ UÙ…‰]ı“ ®……j…… ®…Â |…… h…{±…¥…EÚ E‰Ú
∫……l… <x…EÚ… ®…÷J™… +…Ω˛…Æ˙ {……n˘{…{±…¥…EÚ l……* 14.4% J……±…“ {…‰]ı
E‰Ú l…‰*
 ¥…{…h…x…
{…EÚb˜ EÚ…‰ ∫l……x…“™… §……W……Æ˙ ®…Â |… i…  EÚ O…… 4-5/- Ø˚ {…Æ˙ §…‰S…  n˘™……
M…™……* 2008 V…÷±……< 8 ¥…” i……Æ˙“J… EÚ…‰ i……Æ˙±…“ ®……j… EÚ“  §…GÚ“ ∫…‰
12,43,200/- Ø˚ +…ËÆ˙ §……ƒM…b‰˜ E‰Ú  ±…B 13,02,000/- Ø˚ EÚ… +…™…
+…EÚ ±…i…  EÚ™…… M…™…… +…ËÆ˙ +…Ë∫…i… n˘Æ˙ |… i…  EÚ O…… 30/- Ø˚ l…“*
+ v…EÚ…∆∂… {…EÚb˜ EÚ…‰ §…°«Ú b˜…±…EÚÆ˙ {…ËEÚ EÚÆ˙E‰Ú E‰ÚÆ˙±… EÚ…‰ ∫…b˜EÚ u˘…Æ˙…
¶…‰V…  n˘™…… M…™……* §…°«Ú E‰Ú +¶……¥… E‰Ú EÚ…Æ˙h… + v…EÚ {…b˜“ ®…UÙ ±…™……Â
EÚ…‰ {… Æ˙Æ˙ I…i… x…Ω˛”  EÚ™…… V…… ∫…EÚ…, <∫… ±…B {…÷ ±…x… ®…Â v…⁄{… ®…Â ∫…÷J……™……
M…™……*
V……x…‰¥……±…“ |…®…÷J… ®…UÙ ±…™……Â ®…Â ®…÷±±…x…, EÚÃb˜x…±… ®…UÙ ±…™……ƒ, °¬Ú±……]ı Ω‰˛b¬˜∫…,
i…÷Œ®§…±…, ∂¥…‰i…§…‰]¬ı∫…, BÂS……‰¥…“, GÚ…‰E‰Ú∫…«, m…‰b˜ °Úx… •…“®∫… +…ËÆ˙ ®……‰x……‰ •…“®∫…,
∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
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 S…j…. 1. S…‰xx…<« ®…Â V…÷±……<« 2007 ®…Â +¥…i…Æ˙h… EÚ“ M…™…“ EÚ®… ®…⁄±™… EÚ“ ={… {…EÚb˜
∫…‰ V……‰ x…™…®… §…‰±……∆M…‰Æ˙“ (25-99  ®… ®…“)
®……S…« V……‰ x…™……‰{∫…  ∫…x…… 57-88 42
+|…Ë±… V……‰ x…™……‰{∫…  ∫…x…… 47-108 56
®…<« ®…i∫™…x… x…Ω˛” l……
V…⁄x… V……‰ x…™……‰{∫…  ∫…x…… 20-116 96
V……‰ x…™…∫… EÚ∞¸]ı… 53-105 90
EÚi…±…… +…ÏŒC∫…±±…… Æ˙∫… 29-79 100
 x… §…™…… ®……C™…÷±……]ı… 63-113 87
+…‰]ı…‰ ±…l…∫… ∞¸§…Æ˙ 36-115 96
V…÷±……<« V……‰ x…™…∫… §…‰±……∆M…‰Æ˙“ 25-99 89
+M…∫i… +…‰]ı…‰ ±…l…∫… ∞¸§…Æ˙ 79-110 75
 x… §…™…… ®……C™…÷±……]ı… 64-96 97
V……‰ x…™……‰{∫…  ∫…x…… 55-100 75
V……‰ x…™…∫… §…‰±……∆M…‰Æ˙“ 27-82 97
V……‰ x…™…∫… EÚ∞¸]ı… 100 100
 ∫…i…∆§…Æ˙  x… §…™…… ®……C™…⁄±……]ı… 65-76 100
+…‰]ı…‰ ±…l…∫… ∞¸§…Æ˙ 68-110 80
V……‰ x…™……‰{∫…  ∫…x…… 55-100 85
V……‰ x…™…∫… ®……GÚ…‰{]ı“Æ˙… 100 100
V……‰ x…™…∫… §…‰±……∆M…‰Æ˙“ 30-85 100
+Ci…⁄§…Æ˙ V……‰ x…™……‰{∫…  ∫…x…… 72 25
V……‰ x…™…∫… b˜∫…÷®…“Æ˙“ 148 0
x…¥…∆§…Æ˙ V……‰ x…™……‰{∫…  ∫…x…… 45-120 88
 x… §…™…… ®……C™…÷±……]ı… 50-85 100
+…‰]ı…‰ ±…l…∫… ∞¸§…Æ˙ 78 100
 n˘∫…∆§…Æ˙ V……‰ x…™……‰{∫…  ∫…x…… 70-105 100
V……‰ x…™…∫… EÚ∞¸]ı… 128 100
 x… §…™…… ®……C™…÷±……]ı… 62-104 100
{…EÚb˜ EÚ“ Œ∫l… i… E‰Ú +x…÷∫……Æ˙ +…ËÆ˙ I… i… E‰Ú +…v……Æ˙ {…Æ˙ GÚ…‰EÚÆ˙
®…UÙ ±…™……Â EÚ…‰ +x™… ®…UÙ ±…™……Â E‰Ú ∫……l… ™…… i……‰ ∫…÷J……™…… V……i…… ΩË˛ ™……
∫l……x…“™… §……W……Æ˙…Â ®…Â ®……x…¥… ={…¶……‰M… E‰Ú  ±…B ™…… ®…i∫™… S…⁄h…« i…Ë™……Æ˙ EÚÆ˙x…‰
E‰Ú  ±…B §…‰S…  n˘™…… V……i…… ΩË˛* §…b‰˜ +…EÚ…Æ˙ EÚ“ GÚ…‰EÚÆ˙ ®…UÙ ±…™……Â EÚ…‰
UÙ…ƒ]ıEÚÆ˙ ∫…÷J……i…‰ ΩË˛ +…ËÆ˙ |… i…  EÚ O…… 8-10/- Ø˚ {…Æ˙ §…‰S… n‰˘i…… ΩË˛*
EÚ…±…®…÷CE÷Ú ®…UÙ±…“ +¥…i…Æ˙h… EÂÚp˘ ®…Â ®…⁄±™…¥……±…“ ®…UÙ±…“ {…EÚb˜ EÚ…  i…Æ˙∫EÚ…Æ˙
∫…®…÷p˘“ ®……Œi∫™…EÚ“ =t…‰M… EÚ“ ∫…°Ú±…i…… {……‰i…  x…®……«i……+…Â, V……±…  x…®……«i……+…Â,
§…°«Ú {±……x]ı, ∂…“i… ∫…∆¶…Æ˙ h…™……Â,  x…™……«i…EÚ +…ËÆ˙ J…÷n˘Æ˙… ¥™……{…… Æ˙™……Â +… n˘
P…]ıEÚ…Â {…Æ˙ +… ∏…i… Æ˙Ω˛i…“ ΩË˛* ™… n˘ <x…®…Â ∫…‰  EÚ∫…“ ¶…“ BEÚ  §…M…b˜ V……i……
ΩË˛ i……‰ {…⁄Æ‰˙ =t…‰M… ®…Â <∫…EÚ… +∫…Æ˙ {…b˜i…… ΩË˛ +…ËÆ˙ <∫…∫…‰ J…⁄§… {…“ b˜i… ¥…‰
E‰Ú.  ¥…x……‰n˘, ]ı“.B∫….  x…™……‰®…“ +…ËÆ˙ ¥…“.V…‰. i……‰®…∫…
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x…, EÚ…‰S…“x…
S…{…]ı“ ®…UÙ ±…™……ƒ, b≈˜…M……‰x…‰]¬ı∫…, M±……∫∫…“∫…, ∂…∆E÷Ú∂… +…ËÆ˙ ∫E‰Ú]¬ı∫…, M……‰]ı
®…UÙ ±…™……ƒ, {…°ÚÆ˙®…UÙ ±…™……ƒ +…ËÆ˙ ∫EÚ…‰Æ˙ {…™……‰x… +… n˘ ∂…… ®…±… ΩÈ˛* ={…-{…EÚb˜
®…Â  ¥…S……Æ˙h…“™… ®……j…… ®…Â UÙ…‰]ı“ GÚ…‰EÚÆ˙ ®…UÙ ±…™……ƒ {……™…“ V……i…“ ΩË˛*  ∫…B x…b˜
®…UÙ ±…™……Â ®…Â +…‰]ı…‰ ±…l…∫… ∞¸§…Æ˙, V……‰ x…™…∫… EÚ…∞¸]ı…, V…‰. §…‰±……∆M…‰Æ˙“, V…‰.
b˜∫…÷ ®…Æ˙“, V……‰ x…™……‰{∫…  ∫…x…… +…ËÆ˙  x… §…™…… ®……C™…÷±……]ı… EÚ“ |…®…÷J…i…… n‰˘J…“
V……i…“ ΩË˛ ( S…j…-1)* ={…-{…EÚb˜ ®…Â EÚi…±…… +…ÏŒC∫…±±…… Æ˙∫… +…ËÆ˙ V…‰.
®……GÚ…‰{]ı“Æ˙∫… EÚ“ ={…Œ∫l… i… ¶…“  Æ˙EÚ…b«˜ EÚ“ M…™…“ ΩË˛*  ∫…B x…b˜ {…EÚb˜ EÚ…
90%  EÚ∂……‰Æ˙ ®…UÙ ±…™……ƒ l…”* ®……Ω˛¥……Æ˙ V…… i…  ®…∏…h… +…ËÆ˙  EÚ∂……‰Æ˙ GÚ…‰EÚÆ˙
®…UÙ ±…™……Â EÚ… +x…÷{……i… (V…÷±……<« 2005 -  n˘∫…∆§…Æ˙ 2007 +¥… v… EÚ…
+…Ë∫…i…) ∫……Æ˙h…“ ®…Â  n˘™…… M…™…… ΩË˛*
®…Ω˛“x…… V…… i… ±…∆§……<«  EÚ∂……‰Æ˙…Â
ÆÈ˙S… EÚ“
( ®… ®…“) |… i…∂…i…i……
V…x…¥…Æ˙“ V……‰ x…™……‰{∫…  ∫…x…… 43-99 79
+…‰]ı…‰ ±…l…∫… ∞¸§…Æ˙ 55-112 80
°ÚÆ˙¥…Æ˙“ +…‰]ı…‰ ±…l…∫… ∞¸§…Æ˙ 46-60 100
®…U÷ÙB Ω˛…‰i…‰ ΩÈ˛ V……‰ +… V… ¥…EÚ… S…±……x…‰ E‰Ú  ±…B ∫…®…÷p˘ ®…Â +Ω˛…‰Æ˙…j… ®…‰Ω˛x…i…
EÚÆ˙i…‰ ΩÈ˛*
®…i∫™…x… =t…‰M… ®…Â §…°«Ú BEÚ + x…¥……™…« +∆M… ΩË˛* ∫…®…÷p˘ ∫…‰ ®…UÙ±…“
{…EÚb˜i…‰ ∫…®…™… ∫…‰ ±…‰EÚÆ˙ §…‰S…x…‰ i…EÚ §…°«Ú EÚ“ +…¥…∂™…EÚi…… {…b˜i…“ ΩË˛*
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 S…j…. 1. EÚ…±…®…÷CE÷Ú ®…UÙ±…“ +¥…i…Æ˙h… EÂÚp˘ ®…Â V…±… ®…Â ¥……{…∫… °ÂÚEÚ n˘“ M…™…“
®…UÙ ±…™……Â EÚ… BEÚ o˘∂™…
E‰ÚÆ˙±… ®…Â +…V…EÚ±… §…°«Ú EÚ“ ={…±…§v…i…… ®…Â Ω˛…‰x…‰¥……±…“ EÚ®…“ BEÚ M…∆¶…“Æ˙
∫…®…∫™…… §…x… M…™…“ ΩË˛ V……‰ +¥…i…Æ˙h… EÂÚp˘ ∫…‰ ®…UÙ±…“ EÚ“  §…GÚ“ EÚ…‰ |…¶…… ¥…i…
EÚÆ˙i…“ ΩË˛* 25 +M…∫i…, 2008 EÚ…‰ 150-300 O…… ¶……Æ˙ +…ËÆ˙ 18-24 ∫…‰
®…“ E÷Ú±… ±…∆§……<« EÚ“ ±…M…¶…M… 200  EÚ O…… §…÷±∫… +…<  |…™……EÚ…xl…∫…
Ω˛…®…Æ˙Æ˙, 35-55 O…… ¶……Æ˙ +…ËÆ˙ 15-18 ∫…‰ ®…“ E÷Ú±… ±…∆§……<« EÚ“ ±…M…¶…M…
75  EÚ O…… Æ˙∫]ı“ V……‰§… ®…UÙ±…“ B‰£Ú“™…∫… ∞¸ ]ı±……x…∫… EÚ…‰ +…x……™…EÚ…Â u˘…Æ˙…
EÚ…±…®…÷CE÷Ú ®…UÙ±…“ +¥…i…Æ˙h… EÂÚp˘ ®…Â +¥…i…Æ˙h… EÚÆ˙x…‰ E‰Ú §……n˘ V…±… ®…Â
¥……{…∫… °ÂÚEÚ  n˘™…… M…™…… l…… ( S…j…-1)* +¥…i…Æ˙h… EÂÚp˘ E‰Ú ®…U÷Ù+…Æ˙…Â +…ËÆ˙
+x™… {…h…v…… Æ˙™……Â ∫…‰ {…⁄UÙx…‰ {…Æ˙ ™…Ω˛ ∫…⁄S…x……  ®…±…“  EÚ §…°«Ú E‰Ú +¶……¥… +…ËÆ˙
S…f¯x…‰ ¥……±…… ®…⁄±™… + v…EÚ ®……j…… ®…Â ®…UÙ±…“ J…Æ˙“n˘x…‰ ∫…‰ =xΩÂ˛ Æ˙…‰EÚi…… ΩË˛*
<∫… ±…B x…“±……®… E‰Ú §……n˘ ∂…‰π… Æ˙Ω˛“ ®…UÙ ±…™……Â EÚ…‰, =SS… ®…⁄±™… E‰Ú Ω˛…‰x…‰ {…Æ˙
¶…“, UÙ…‰b˜ n‰˘x…… {…b˜…, V……‰ ®……Œi∫™…EÚ“ EÚ“ o˘Œπ]ı ®…Â §…Ω÷˛i… Ω˛“  x…Æ˙…∂……V…x…EÚ
§……i… ΩË˛* ®…±…™……±… ®…x……‰Æ˙®…… ∫…®……S……Æ˙ {…j… (2008 +M…∫i… 28) x…‰ ¶…“
§…°«Ú E‰Ú EÚ®… =i{……n˘x…, ®…⁄±™… §…f¯i…“ +…ËÆ˙ i…n˘x…÷∫……Æ˙ ®…UÙ±…“ E‰Ú ¶……¥… ®…Â
S…f¯…¥… {…Æ˙  Æ˙{……‰]«ı EÚ“ l…“ +…ËÆ˙ E‰ÚÆ˙±… ®…Â  ¥…V…±…“ EÚ“ +…{…⁄Ãi… ®…Â +C∫…Æ˙
Ω˛…‰x…‰ ¥……±…… Ø˚EÚ…¥…]ı §…°«Ú E‰Ú EÚ®… =i{……n˘x… EÚ… EÚ…Æ˙h… §…i……™…… M…™……*
®…±…§……Æ˙ i…]ı ®…Â EÚ…‰EÚ…]⁄ı Æ˙…<]ı+…< °¬Ú±……=xb˜Æ˙, ∫…®…… Æ˙∫…  GÚ∫]ı…]ı∫… (O…‰, 1831)
S…{…]ı“ ®…UÙ ±…™……Â EÚ… {…Ω˛S……x… +{…x…‰ S…{…]ı… ∂…Æ˙“Æ˙ B¥…∆ BEÚ Ω˛“ {……∂¥…«,
™…… i……‰ §……™…‰ ™…… n˘…™…Â, ®…Â - n˘…‰x……Â +…ƒJ……Â E‰Ú ∫……l… §…Ω÷˛i… +…∫……x… ΩË˛* ™…‰
+…Ïb˜Æ˙ {±…“Æ˙…‰x…‰ŒC]ı°Ú…‰®…Ê∫… E‰Ú +v…“x… +…x…‰¥……±…“ ΩÈ˛ +…ËÆ˙ B‰ EÚ Æ˙b‰˜,
B‰ EÚÆ˙…‰{…∫…‰Œ]¬ı]ıb‰˜, §……‰ l…b‰˜,  ∫…i…… Æ˙b‰˜, ∫……<x……‰M±……‰Œ∫∫…b‰˜, {…Æ˙… ±…ŒCl…b‰˜,
{±…⁄Æ˙…‰x…‰ŒC]ıb‰˜, ∫…‰]¬ı]ı…‰ b˜b‰˜, ∫…®…… Æ˙b‰˜, ∫EÚ…‰°¬Úi……±… ®…b‰˜ +…ËÆ˙ ∫……‰ ±…b‰˜ V…Ë∫…‰
M™……Æ˙Ω˛ E÷Ú±… ®…Â  ¥…¶…… V…i… ΩÈ˛* ∫…®…… Æ˙b‰˜ E÷Ú±… ®…Â +…x…‰¥……±…“ ®…UÙ ±…™……Â EÚ“
+…ƒJ…Â  ∫…Æ˙ E‰Ú n˘…™…Â {……∂¥…« ®…Â ΩÈ˛* <x…EÚ…‰ ∫…¶…“ ∫……M…Æ˙…Â ®…Â {……™…“ V……i…“ ΩÈ˛
+…ËÆ˙ +¶…“ i…EÚ i…“x… ¥…∆∂… ®…Â {…b˜“ 20 V…… i…™……Â EÚ“ ¥…ËŒ∂¥…EÚ ={…Œ∫l… i…
 Æ˙EÚ…b«˜ EÚ“ M…™…“ ΩË˛*
=ii…Æ˙ E‰ÚÆ˙±… EÚ“ i…±…®…VV…“ ®……Œi∫™…EÚ“ ®…Â S…{…]ı“ ®…UÙ ±…™……Â EÚ…
®…Ω˛i¥…{…⁄h…« ∫l……x… ΩË˛* <∫… I…‰j… EÚ“ ¥…… h…ŒV™…EÚ ®……Œi∫™…EÚ“ ®…Â ∫……<x……‰M±……‰Œ∫∫…b‰˜
E÷Ú±… EÚ“ S…{…]ı“ ®…UÙ ±…™……Â EÚ“ Ω˛“ |…®…÷J…i…… ΩË˛, +x™… E÷Ú±… EÚ“ ®…UÙ ±…™……ƒ
x…M…h™… ΩË˛* 16-8-08 EÚ…‰ §…‰™…{…⁄Æ˙ {……‰i……∏…™… ∫…‰ +…x……™…EÚ…Â u˘…Æ˙… °ÂÚEÚ  n˘B
M…B x…®…⁄x……Â E‰Ú ∫…∆O…Ω˛h… EÚÆ˙i…‰ ∫…®…™… ∫…®…… Æ˙b‰˜ E÷Ú±… E‰Ú BEÚ x…®…⁄x…‰ EÚ…‰ n‰˘J……
M…™……* {…⁄UÙi……UÙ EÚÆ˙x…‰ {…Æ˙ ™…Ω˛ ∫…⁄S…x……  ®…±…“  EÚ <∫… x…®…⁄x…‰ EÚ…‰ EÚ… ±…EÚ]ı
∫…‰ n⁄˘Æ˙ ±…ËŒ]¬ı]ı™…⁄b˜ 11° +…ËÆ˙ 12° N E‰Ú §…“S… 50 ®…“ EÚ“ M…Ω˛Æ˙…<« ®…Â
{…“.{…“. ®…x……‰V…E÷Ú®……Æ˙ +…ËÆ˙ {…“.{…“. {… ¥…j…x…
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘, EÚ… ±…EÚ]ı
 S…j…. 1. ®…±…§……Æ˙ i…]ı ®…Â +¥…i…Æ˙h… EÚ“ M…™…“ ∫…®…… Æ˙∫…  GÚ∫]ı…]ı∫…
|…S…… ±…i… BEÚ ¥…… h…ŒV™…EÚ +…x……™…EÚ u˘…Æ˙… {…EÚb˜… M…™…… l……* <∫…EÚ…‰
∫…®…… Æ˙∫…  GÚ∫]ı…]ı∫… {…Ω˛S……x…  EÚ™…… M…™……* <∫…EÚ… + ¶…±…I…h… ™…‰ ΩÈ˛: ∂…Æ˙“Æ˙
∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
28 Marine Fisheries Information Service T&E Ser., No. 199, 200912 ∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±… - ¥…±…™… ∫…∆{……∂… EÚ…‰ b˜…ÏŒ±°Úx……Â ∫…‰ Ω˛…‰x…‰ ¥……±…“ I… i… ∫…‰ §…S……x…‰
EÚ“ BEÚ n‰˘∂…V… Æ˙“ i…
EÚ…‰ π…√EÚ…‰b˜  V…±…‰ ®…Â 1989 ®…Â ¥…±…™… V……±… EÚ“ |…∫i…÷ i… E‰Ú §……n˘ v…“Æ‰˙
v…“Æ‰˙ +x™… {…Æ∆˙{…Æ˙…M…i… ¥…‰±……{…¥…i…‘ ∫…∆¶……Æ˙…Â ®…Â P…]ıi…“ +…x…‰ ±…M…“* +…V…
¥…±…™… ∫…∆{……∂… §……ÏM…b˜…, i……Æ˙±…“ +… n˘ ¥…‰±……{…¥…i…‘ ∫…∆{…n˘…+…Â E‰Ú  ¥…n˘…‰Ω˛x… E‰Ú
 ±…B |…™…÷Ci… ®…÷J™… ∫…∆¶……Æ˙ ΩË˛* <∫… V……±… E‰Ú |…™……‰M… ®…Â ®…U÷Ù+…Æ˙…Â EÚ“ |…®…÷J…
∫…®…∫™…… ∫…∆¶……Æ˙…Â ®…Â |……{i… ®…UÙ ±…™……Â EÚ…‰ J……x…‰ EÚ“ EÚ…‰ ∂…∂… ®…Â b˜…ÏŒ±°Úx……Â
u˘…Æ˙… ∫…∆¶……Æ˙…Â EÚ…‰ {…b˜x…‰ ¥……±…“ I… i… ΩË˛* +…V… ®…U÷Ù+…Æ˙…Â x…‰ ¥…±…™… V……±… EÚ…‰
+…ËÆ˙ BEÚ + i… Æ˙Ci… V……±… ∫…‰ ¥…±… ™…i… EÚÆ˙E‰Ú <∫… v…®…EÚ“ ∫…‰ §…S…x…‰ E‰Ú
 ±…B BEÚ n‰˘∂…V… Æ˙“ i… +{…x……™…“ ΩË˛*  {…UÙ±…‰ S……Æ˙-{……ƒS… ∫……±……Â ∫…‰ ™…Ω˛ Æ˙“ i…
|…S… ±…i… ΩË˛ +…ËÆ˙ +…V… ™…Ω˛ §…Ω÷˛i… ¥™……{…EÚ §…x… M…™…“ ΩË˛*
b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±…
15 B®… B®… x……<±……Ïx… ]¬ı¥……<x… ∫…‰  x…Ã®…i… <∫… V……±… EÚ… V…±…… I…
+…EÚ…Æ˙ 400  ®… ®…“ ΩË˛ ( S…j…-1)* V……±… EÚ… +…EÚ…Æ˙ ¥…±…™… V……±… E‰Ú
+…EÚ…Æ˙ E‰Ú +x…÷∫……Æ˙  ¥… ¥…v… Ω˛…‰M…… +…ËÆ˙ ∫……®……x™…i…& ¥…±…™… V……±… ∫…‰ 100 ®…“
+ v…EÚ Ω˛…‰M……* ∂…“π…« Æ˙∫∫…“ {…Æ˙ {±…¥…EÚ…Â E‰Ú ∞¸{… ®…Â {±……Œ∫]ıEÚ  b˜§§……+…Â
( S…j…-2) EÚ… ={…™……‰M…  EÚ™…… V……i…… ΩË˛ +…ËÆ˙ {……n˘ Æ˙∫∫…“ ¶……Æ˙ E‰Ú ∞¸{… ®…Â 15
∫…‰ ®…“ ¥™……∫… E‰Ú ±……‰Ω˛ ¥…±…™……Â EÚ… ={…™……‰M…  EÚ™…… V……i…… ΩË˛ ( S…j…-3)* <i…x…‰
§…b‰˜ ¥…±…™……Â EÚ… |…™……‰M… <∫… ±…B  EÚ™…… V……i…… ΩË˛  EÚ V……±… b˜…±…i…‰ ¥…Ci…  ±…{…]ı
x… V……B∆* 8 ®…“ E‰Ú +∆i…Æ˙…±… ®…Â §……∆v…‰ M…B <∫… |…EÚ…Æ˙ E‰Ú 53-60 ¥…±…™… Ω˛…‰i…‰
ΩÈ˛* V……±… EÚ“  x…®……«h… ±…M…i… 15,000-18,000/-Ø˚ ΩË˛*
b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±… EÚ… |…S……±…x…
¥…±…™… V……±… b˜…±…x…‰ E‰Ú ∫……l… ∫……l… <∫…EÚ…‰ 10 ∫…‰ 50 ®…“ n⁄˘Æ˙ ∫…‰
b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±… ∫…‰ +…‰f¯ ±…‰i…… ΩË˛* ¥…±…™… V……±… ∫…‰ <∫… V……±… i…EÚ
EÚ“ n⁄˘Æ˙“ V…±… v……Æ˙…, ®…UÙ±…“ V…… i… +… n˘ {…Æ˙ +… ∏…i… Æ˙Ω˛i…“ ΩË˛* ™… n˘
B®….  ∂…¥…n˘…∫… +…ËÆ˙ E‰Ú.∫…“. |…n˘“{… E÷Ú®……Æ˙
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘, EÚ… ±…EÚ]ı
 S…j…. 1. b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±… EÚ… BEÚ {……∂¥…«
E‰Ú >{…Æ˙“ +…ËÆ˙  x…S…±…‰ UÙ…‰Æ˙ E‰Ú i¥…S…… §…ß…⁄ Ω˛…‰EÚÆ˙ <∫…EÚ… Æ∆˙M… §…ß…⁄ Ω˛…‰i……
ΩË˛* <∫…EÚ… +O… {…ﬁπ`ˆ {…J… +Æ˙ +…ËÆ˙ +…ƒJ……Â E‰Ú {……∂¥…« E‰Ú ∏……‰ h…-{…J… +Æ˙
±…∆§…‰ +…ËÆ˙ i…∆i…÷±… +…ËÆ˙ ∫…¶…“ {…÷SUÙ {…J… +Æ˙ +∂…… J…i… Ω˛…‰i…‰ ΩÈ˛* ∫…¶…“ +O…
{…ﬁπ`ˆ +Æ˙ ∂¥…‰i… Æ∆˙M… E‰Ú Ω˛…‰i…‰ ΩÈ˛, ∂…‰π… ∫…¶…“ {…J… §…ß…⁄ Ω˛…‰i…‰ ΩÈ˛* ∂…Æ˙“Æ˙ ®…ﬁn÷˘
∂…±EÚ“™… ΩË˛* {…ﬁπ`ˆ {…J… 84 ®…ﬁn÷˘ +Æ˙…Â E‰Ú ∫……l…, |…l…®… 13 {…ﬁπ`ˆ +Æ˙ ±…∆§…‰
Ω˛…‰i…‰ ΩÈ˛* {……∂¥…«-Æ‰˙J…… ∂…±EÚ…Â EÚ“ ∫…∆J™…… 76 ΩÈ˛* {…ﬁπ`ˆ +…ËÆ˙ M…÷n˘ {…J… v…⁄∫…Æ˙
Ω˛…‰i…‰ ΩÈ˛ +…ËÆ˙ +∆∫… {…J… EÚ…±……* {…÷SUÙ {…J… 16 +∂…… J…i… +Æ˙…Â E‰Ú ∫……l…
¥…ﬁii……EÚ…Æ˙ ®……ÃV…x… EÚ… ΩË˛* 135  ®… ®…“ ±…∆§……<« E‰Ú <∫… x…®…⁄x…‰ EÚ… ¥…W…x… 28
O……. l…… ( S…j…-1)* <∫… I…‰j… ∫…‰ <∫…E‰Ú {…Ω˛±…‰ B∫….  GÚ∫]ı…]ı∫… EÚ“ ={…Œ∫l… i…
{…Æ˙ EÚ…‰< |…®…… h…EÚ  Æ˙EÚ…b«˜ ={…±…§v… x…Ω˛” ΩË˛*
 S…j…. 2. b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±… E‰Ú {±…¥…EÚ
±… I…i… ®…UÙ±…“ Z…÷hb˜ i……Æ˙±…“ EÚ… ΩË˛ i……‰ ¥…±…™… ∫…∆{……∂… +…ËÆ˙ b˜…ÏŒ±°Úx…
¥…V…«EÚ V……±… E‰Ú §…“S… EÚ“ n⁄˘Æ˙“ + v…EÚ Ω˛…‰M…“, C™……Â  EÚ i……Æ˙±…“ EÚ“ B‰∫…“
|…EﬁÚ i… ΩË˛  EÚ V……±… ®…Â °∆Ú∫…x…‰ E‰Ú §……n˘ V……±… ∫…‰ §……Ω˛Æ˙  x…EÚ±…x…‰ E‰Ú |…™…ix…
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EÚ…Æ˙¥……Æ˙ ®…Â i……Æ˙±…“ ®…i∫™… S…⁄h…« ∫…∆∫……v…x… E‰Ú  ±…B x…™…… {±……x]ı
EÚx……«]ıEÚ ®…Â ¥…π…« 2007 ®…Â i……Æ˙±…“ EÚ“ 1,00,179 ]ıx… EÚ“ ¶……Æ˙“
{…EÚb˜ EÚ…Æ˙¥……Æ˙ E‰Ú §…‰™…¬i…EÚ…‰±… +¥…i…Æ˙h… EÂÚp˘ ®…Â BEÚ x…™…… ®…i∫™… S…⁄h…«
{±……x]ı EÚ“ ∫l……{…x…… E‰Ú  ±…B Æ˙…∫i…… J……±…“ V……‰ ®……S…«, 2008 ®…Â ∫l…… {…i…
Ω÷˛+… ( S…j…-1)* EÚx……«]ıEÚ ®……Œi∫™…EÚ“  ¥…EÚ…∫… §……‰b«˜ x…‰ <∫… ®…i∫™… S…⁄h…«
{±……x]ı EÚ…‰ ∫……<« +xx…{…⁄h……« §…™……‰-|……‰]ı“x… |……<¥…‰]ı  ±… ®…]ıb˜ x……®…EÚ E∆Ú{…x…“
EÚ…‰ {…]¬ı]‰ı {…Æ˙  n˘™……* ®…UÙ±…“ i…‰±… +…ËÆ˙ ®…UÙ±…“ J……t S…⁄h…« <∫… {±……x]ı EÚ…
=i{……n˘x… ΩË˛* ®…UÙ±…“ i…‰±… EÚ…‰ ∫…“ {…“ +C¥……®…ÆË˙x… EÚ…‰ +…{…⁄Ãi… EÚÆ˙i…“ ΩË˛ V……‰
<∫…EÚ…‰  ¥…™…]ıx……®… +…ËÆ˙ i……™…±…Ëxb˜ V…Ë∫…‰ n˘ I…h…-{…⁄¥…« B ∂…™……<« n‰˘∂……Â EÚ…‰  x…™……«i…
{…“.B∫…. ∫¥…… i… ±…I®…“, À±…M…{{…… +…ËÆ˙ S…xp˘EÚ…∆i… M…h…{…i…“ =±¥…‰EÚÆ˙
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… ®……ƒM…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘, ®……ƒM…±…⁄Æ˙
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x… EÚ… EÚ…Æ˙¥……Æ˙ +x…÷∫…∆v……x… EÂÚp˘, EÚ…Æ˙¥……Æ˙
EÚÆ˙i…… ΩË˛* ®…UÙ±…“ J……t S…⁄h…« EÚ…‰ Z…”M…… J……t E‰Ú ∞¸{… ®…Â ={…™……‰M…  EÚ™…… V……i……
ΩË˛* ∫…“ {…“ +C¥……®…ÆË˙x… <∫…EÚ…‰ J…Æ˙“n˘EÚÆ˙  ¥…{…h…x… EÚÆ˙i…… ΩË˛* E∆Ú{…x…“ ®……ƒM…±…⁄Æ˙
∫…‰ M……‰¥…… i…EÚ E‰Ú x……¥… ®…… ±…EÚ…Â +…ËÆ˙ BV…‰x]ı…Â ∫…‰ ®…UÙ±…“ J…Æ˙“n˘i…“ ΩË˛* ®…UÙ±…“
EÚ“ +…Ë∫…i… +…{…⁄Ãi… |… i… n˘x… 200 ]ıx… ΩË˛* ™…Ω˛ E∆Ú{…x…“ ®…UÙ±…“ i…‰±… +…ËÆ˙
®…UÙ±…“ J……t E‰Ú  ±…B E‰Ú¥…±… i……Æ˙±…“ EÚ… ∫…∆∫……v…x… EÚÆ˙i…… ΩË˛*
|… i… n˘x… EÚ… ®…UÙ±…“ J……t =i{……n˘x… 35-40 ]ıx… +…ËÆ˙ +…Ë∫…i…
®…UÙ±…“ i…‰±… =i{……n˘x… 600 ±…“]ıÆ˙ ΩË˛* i…EÚx…“EÚ“ EÚ…®… E‰Ú  ±…B 40 +…ËÆ˙
 S…j…. 3. b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±… E‰Ú ±……‰Ω˛ ¥…±…™…
®…Â V……±… EÚ…‰ +…M…‰ EÚ“ +…‰Æ˙ J…”S…‰ ±…‰i…“ ΩË˛ +…ËÆ˙ n˘…‰x……Â V……±……Â EÚ… =±…Z…x…
Ω˛…‰ V……i…… ΩË˛* b˜…ÏŒ±°Úx… ¥…V…«EÚ V……±… E‰Ú |…S……±…x… E‰Ú  ±…B i…“x… ®…U÷ÙB Ω˛…‰x……
S…… Ω˛B, BEÚ ¥……Ω˛EÚ x……¥… S…±……x…‰ E‰Ú  ±…B, +…ËÆ˙ n˘…‰ V……±… b˜…±…x…‰ E‰Ú  ±…B*
™…Ω˛ V……±… ¥…±…™… V……±… EÚ…‰ BEÚ EÚ¥…S… EÚ“ Æ˙I…… n‰˘i…“ ΩË˛* ®…U÷Ù+…Æ˙…Â
EÚ“ Æ˙…™… ΩË˛  EÚ <∫… V……±… EÚ…‰ n‰˘J…i…‰ Ω˛“ b˜…ÏŒ±°Úx… n⁄˘Æ˙ ¶……M… V……BM…“ +…ËÆ˙
<∫… |…EÚ…Æ˙ ¥…±…™… V……±… b˜…ÏŒ±°Úx……Â ∫…‰ Ω˛…‰x…‰ ¥……±…“ I… i… ∫…‰ {…⁄h…«i…™…… ∫…÷Æ˙ I…i…
Æ˙Ω‰˛M……* +…V… <∫…EÚ… ={…™……‰M… 20-25 ®…“ EÚ“ M…Ω˛Æ˙…<« ®…Â Ω˛“  EÚ™…… V……i……
ΩË˛, V…Ω˛…ƒ ®…U÷Ù+…Æ˙…Â EÚ“ Æ˙…™… ®…Â b˜…ÏŒ±°Úx……Â EÚ“ ∫…®…∫™…… Ω˛…‰i…“ ΩË˛ V…§…  EÚ
M…Ω˛Æ‰˙ i…±……Â ™…Ω˛  ¥…Æ˙±… Ω˛“ Ω˛…‰i…“ ΩË˛*
 S…j…. 1. §…‰™…i…¬EÚ…‰±… EÚ… ®…i∫™… S…⁄h…« +…ËÆ˙ ®…UÙ±…“ i…‰±… ∫…∆∫……v…x… {±……x]ı  S…j…. 2. ®…UÙ ±…™……Â EÚ…‰ §……Ï™…±…Æ˙ ]ÈıEÚ…Â ®…Â b˜…±…x…‰ EÚ… o˘∂™…
∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
30 Marine Fisheries Information Service T&E Ser., No. 199, 200914 ∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
®…W…n⁄˘Æ˙…Â E‰Ú ∞¸{… ®…Â 40 ∫… Ω˛i… E∆Ú{…x…“ ®…Â 80 ±……‰M… EÚ…®… EÚÆ˙i…‰ ΩÈ˛* ™…‰ ∫…§…
∫l……x…“™… ±……‰M… ΩÈ˛* ®…W…n⁄˘Æ˙…Â EÚ… ®…… ∫…EÚ ¥…‰i…x… 1,800 - 2000/- Ø˚ E‰Ú
§…“S… +…ËÆ˙ i…EÚx…“EÚ“ EÚ…Ã®…EÚ…Â EÚ… 6000/- Ø˚ ΩË˛*
®…UÙ ±…™……Â EÚ…‰ {…Ω˛±…‰ ]ÈıEÚ…Â ®…Â ∫…∆O… Ω˛i… EÚÆ˙i…… ΩË˛ +…ËÆ˙  °ÚÆ˙ §……Ï™…±…Æ˙
]ÈıEÚ…Â ®…Â =§……±…i…… ΩË˛ ( S…j…-2 & 3)* ¥…Ω˛…ƒ ∫…‰ ∫¥…S…… ±…i… EÚx¥…‰™…Æ˙ E‰Ú
W… Æ˙B ®…UÙ±…“ E÷ÚEÚÆ˙ ®…Â V……i…“ ΩË˛* E÷ÚEÚÆ˙ ®…Â {…EÚ…™…“ M…™…“ ®…UÙ ±…™……ƒ n˘…§…EÚ
(|…‰∫∫…Æ˙) ®…Â V……i…“ ΩË˛ V…Ω˛…ƒ ®…UÙ±…“ J……t +…ËÆ˙ ®…UÙ±…“ i…‰±… E‰Ú  ±…B
®…UÙ ±…™……Â EÚ…‰ +±…M…  EÚ™…… V……i…… ΩË˛ ( S…j…-4)* i……W…… ®…UÙ±…“ J……t
b≈˜…™…Æ˙ ®…Â V……i…… ΩË˛ +…ËÆ˙ ¥…Ω˛…ƒ ∫…‰ ∂…“i…x… +…ËÆ˙ p÷˘i…∂…“i…x… {±……]ı ®…Â V……i…… ΩË˛*
p÷˘i…∂…“i…x… {±……x]ı ∫…‰ {…‰π…EÚ (O……<xb˜Æ˙) ®…Â V……i…… ΩË˛ V…Ω˛…ƒ ™…Ω˛ ∫…⁄I®… S…⁄h…« ®…Â
 S…j…. 5. ®…UÙ±…“ J……t E‰Ú  ±…B S…⁄h…« E‰Ú ∞¸{… ®…Â ∞¸{……∆i… Æ˙i… ®…UÙ±…“
 S…j…. 6. ®…UÙ±…“ J……t S…⁄h…«
 S…j…. 7. ®…UÙ±…“ i…‰±…  x…EÚ…±…x…‰ EÚ… ®…∂…“x…
 S…j…. 8. b≈˜®… ®…Â ®…UÙ±…“ i…‰±… ¶…Æ˙EÚÆ˙ §…∆n˘ EÚÆ˙x…‰ EÚ… o˘∂™…
 S…j…. 3. §……Ï™…±…Æ˙…Â ®…Â ®…UÙ ±…™……Â EÚ…‰ =§……±x…‰ EÚ… o˘∂™…
 S…j…. 4. =§……±…“ M…™…“ ®…UÙ ±…™……Â EÚ…‰ ∫¥…S…… ±…i… EÚx…¥…‰™…Æ˙ u˘…Æ˙… E÷ÚEÚÆ˙ +…ËÆ  °ÚÆ˙
|…‰∫∫…Æ˙ ®…Â b˜…±…x…‰ EÚ… o˘∂™…
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∞¸{……∆i… Æ˙i… Ω˛…‰ V……i…… ΩË˛ +…ËÆ˙  °ÚÆ˙ UÙ…±…x… E‰Ú §……n˘ {…ËEÚ  EÚ™…… V……i…… ΩË˛
( S…j…-5 & 6)*
i…‰±…  x…πEÚπ…«h… ®…∂…“x… ∫…‰ ®…UÙ±…“ i…‰±…  x…S……‰b˜ ±…‰i…… ΩË˛ +…ËÆ˙ b≈˜®… ®…Â
{…ËEÚ  EÚ™…… V……i…… ΩË˛ ( S…j… 7 & 8)*
E‰ÚÆ˙±… E‰Ú §±……∆M……b˜ {…÷ ±…x… ®…Â BEÚ  i… ®… ∫…÷Æ˙… ÀÆ˙EÚ…‰b˜…Ïx… ]ı…<{…∫… EÚ… +∫……v……Æ˙h… +¥…i…Æ˙h…
E‰ÚÆ˙±… E‰Ú  j…∂∂…⁄Æ˙  V…±…‰ E‰Ú §±……∆M……b˜ +¥…i…Æ˙h… EÂÚp˘ ®…Â 3-3-08 EÚ…‰
""{…÷Œ±±…ª……¥…÷'' x……®… ∫…‰ V……x…x…‰¥……±…… BEÚ  i… ®… ∫…÷Æ˙… (ÀÆ˙EÚ…‰b˜…Ïx… ]ı…<{…∫…)
EÚ…‰ ∫…S…‰i… +¥…∫l…… ®…Â BEÚ ®……‰]ı…‰Æ˙“EﬁÚi…  M…±… V……±… EÚ“ {…EÚb˜ ®…Â n‰˘J……
M…™……* <∫… V……±… EÚ… |…S……±…x… §±……∆M……b˜ +¥…i…Æ˙h… EÂÚp˘ ∫…‰ n⁄˘Æ˙ 30 ®…“ EÚ“
M…Ω˛Æ˙…<« ®…Â  EÚ™…… M…™…… l……* +¥…i…Æ˙h… EÂÚp˘ ®…Â ±……x…‰ E‰Ú §……n˘ ™…Ω˛ ®…Æ˙ M…™……
+…ËÆ˙ x…“±……®… {…Æ˙ ±…‰x…‰ E‰Ú  ±…B EÚ…‰<« x…Ω˛” +…x…‰ E‰Ú EÚ…Æ˙h… ®…U÷Ù+…Æ˙…Â x…‰
<∫…EÚ…‰ ¥……{…∫… ∫…®…÷p˘ ®…Â b˜…±…  n˘™……*
<∫…EÚ… ∂……Æ˙“ Æ˙EÚ ®……{…x… x…“S…‰ E‰Ú |…EÚ…Æ˙ ΩË˛:
±…∆§……<« 515 ∫…‰ ®…“
S……Ëb˜…<« 87 ∫…‰ ®…“
¶……Æ˙ 500  EÚ O……
E‰Ú.V…“. §…‰§…“
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x…, EÚ…‰S…“x…
 S…j…-1. §±……∆M……b˜ {…÷ ±…x… ®…Â ÀÆ˙EÚ…‰b˜…Ïx… b˜…<{…∫… EÚ… +¥…i…Æ˙h…
{…÷∫i…EÚ ∫…®…“I……
<Œxb˜™…x…  °Ú∂…Æ˙“∫…: B |……‰O…∫…“¥… +…=]ı±…÷EÚ
{…÷∫i…EÚ EÚ… ∂…“π…«EÚ : <Œxb˜™…x…  °Ú∂…Æ˙“∫… : B |……‰O…∫…“¥… +…=]ı±…÷EÚ
∫…∆{……n˘EÚ : E‰Ú.E‰Ú.  ¥…V…™…x…, {…“. V…™…∂…∆EÚÆ˙ +…ËÆ˙ {…“.  ¥…V…™…M……‰{……±…
|…EÚ…∂…EÚ : ∫…“ B®… B°Ú +…Æ˙ +…<, EÚ…‰S…“x…
+…<« B∫… §…“ Bx… : 978-81-901219-4-1
|…EÚ…∂…x… EÚ… ¥…π…« : 2007
{…ﬁπ`ˆ…Â EÚ“ ∫…∆J™…… : 202
§……<œxb˜M… : Ω˛…b«˜ §……=hb˜
<Œxb˜™…x…  °Ú∂…Æ˙“∫…: B |……‰O…∫…“¥… +…=]ı±…÷EÚ, <∫…E‰Ú ∂…“π…«EÚ EÚ…‰
∫……l…«EÚ §…x……i…‰ Ω÷˛B, ∫…®…÷p˘“ B¥…∆ +±…¥…h…V…±… ®…UÙ ±…™……Â ∫… Ω˛i… ¶……Æ˙i…“™…
®……Œi∫™…EÚ“ EÚ… BEÚ {…÷x…Æ˙“ I…i…  S…j…h… ΩË˛  V…∫…®…Â 12 +…®…∆ j…i… ±…‰J……Â u˘…Æ˙…
+…<«. Æ˙…V…‰xp˘x…
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x… ∫…∆∫l……x…, EÚ…‰S…“x…
®……Œi∫™…EÚ“ +x…÷∫…∆v……x…, ®……x…¥… ∫…∆{…n˘…B∆, ®……Œi∫™…EÚ“ EÚ“ ¥…i…«®……x… Œ∫l… i…,
®…⁄±™…-|…¶……¥…“ ®…⁄±™…-¥…Ãv…i… =i{……n˘, ∫…®…÷p˘“ {…J… ®…UÙ ±…™……Â EÚ… |…V…x…x…,
<∫…E‰Ú  ¥… x…™…®…x… ∫…∆§…v…“ ∫…Æ˙EÚ…Æ˙“ x…“ i…, |……EﬁÚ i…EÚ  ¥…{…Œii…™……ƒ,  ¥…∂¥… E‰Ú
|……h…“ |……‰]ı“x… +…¥…∂™…EÚi……+…Â EÚ“ S…÷x……Ë i…™……ƒ V…Ë∫…‰  ¥…π…™……Â {…Æ˙  ¥…∫i…ﬁi…
 ¥…¥…Æ˙h…  n˘™…… M…™…… ΩË˛*
¶……Æ˙i… ®…Â ®……Œi∫™…EÚ“ E‰Ú |…§…±…“EÚÆ˙h… +…ËÆ˙ |…M… i… EÚ“ BEÚ  x…i……∆i…
={……™… E‰Ú ∞¸{… ®…Â Æ˙…π]≈ı“™… ®……Œi∫™…EÚ“  ¥…EÚ…∫… §……‰b«˜ (Bx… B°Ú b˜“ §…“) EÚ…
∞¸{……™…x… §…f¯i…“ V……x…‰¥……±…“ V…x…∫…∆J™…… EÚ“ {……ËŒπ]ıEÚi…… EÚ“ o˘Œπ]ı ®…Â ∫…®…™……x…÷E⁄Ú±…
ΩË˛* ®……Œi∫™…EÚ“ ∫…‰C]ıÆ˙ EÚ“ |…M… i… E‰Ú  x…M…«®……Â EÚ…‰  ¥… x…™… ®…i… EÚÆ˙x…‰ EÚ“
∫…Æ˙EÚ…Æ˙“ x…“ i…™……Â EÚ…‰ +…V… E‰Ú ¥…ËŒ∂¥…EÚ Œ∫l… i… E‰Ú +x…÷∫……Æ˙ |……n‰˘ ∂…EÚ
∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
32 Marine Fisheries Information Service T&E Ser., No. 199, 200916 ∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…⁄S…x…… ∫…‰¥……, i… ¥…  ¥… +∆EÚ ∫…∆. 199, 2009
¶……¥…÷EÚi……+…Â EÚ…‰ EÚi…Æ˙ EÚÆ˙i…‰ Ω÷˛B
=±±…‰ J…i…  EÚ™…… M…™…… ΩË˛*
®……Œi∫™…EÚ“ EÚ“  x…Æ∆˙i…Æ˙i…… {…Æ˙
+…∂…∆EÚ… §…f¯x…‰ EÚ“ +…ËÆ˙  x…¥……Æ˙h… E‰Ú
∞¸{… ®…Â EÚSUÙ{… §… Ω˛πEÚÆ˙h… ={……™… +…ËÆ˙
={…-{…EÚb˜ EÚ]ı…Ëi…“ ={……™……Â ™…÷Ci… ∫…∆¶……Æ˙…Â
E‰Ú ={…™……‰M… {…Æ˙ W……‰Æ˙  n˘™…… M…™…… ΩË˛*
1945 ∫…‰ +…V… i…EÚ ®……Œi∫™…EÚ“
 GÚ™……EÚ±……{……Â {…Æ˙  ¥…∂¥… ¥…t…±…™……Â,
Æ˙…π]≈ı“™… ∫…∆∫l……x……Â +… n˘ E‰Ú ∫…Ω˛™……‰M…
E‰Ú ∫……l… =¶…Æ˙ +…B ®……x…¥…“™… ∫…∆{…n˘…
 ¥…EÚ…∫… |…… v…EÚÆ˙h……Â {…Æ˙ |… n˘{……n˘x…
 E Ú™ … … M … ™ … … Ω Ë ˛ *  ∫ …°Úb ‰ ˜E Ú
(SEAFDEC) +…ËÆ˙ Bx… B ∫…“ B
V…Ë∫…‰  ¥…n‰˘∂…“ + ¶…EÚÆ˙h……Â E‰Ú ∫……l…
=x…EÚ… ∫…∆{…E«Ú ¶……Æ˙i… EÚ“ ®……Œi∫™…EÚ“
EÚ“  n˘∂…… ®…Â BEÚ +x…÷O…Ω˛ §…i……™…… M…™……
ΩË˛*
®…⁄±™… ¥…Ãv…i… =i{……n˘…Â EÚ“ i…Ë™……Æ˙“
E ‰ Ú  ±…B ®…i∫™… ∫… ∆∫……v…x… EÚ“
+ x…¥……™…«i…… E‰Ú §……Æ‰˙ ®…Â  ¥…∫i…ﬁi…  ¥…¥…Æ˙h…
 n˘™…… M…™…… ΩË˛* Æ˙…π]≈ı“™… +…™… {…Æ˙  x…™……«i… E‰Ú |…¶……¥… EÚ… ®…⁄±™……∆EÚx… ¶…“
 EÚ™…… M…™…… ΩË˛*  ¥… ¥…v… |…EÚ…Æ˙ E‰Ú ®…⁄±™… ¥…Ãv…i… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ =i{……n˘…Â,
=x…EÚ… ∫…∆∫……v…x…,  ¥…∂…‰π… |…EÚ…Æ˙ E‰Ú ÀS…M…]ı =i{……n˘…Â, +…Ëπ…v…“™… M…÷h… E‰Ú
=i{……n˘ +… n˘ {…Æ˙  n˘™…… M…™……  ¥…¥…Æ˙h… v™……x… n‰˘x…‰ ™……‰M™… ΩË˛* ™…Ω˛ §…Ω÷˛i… Ω˛“
Æ˙…‰S…EÚ §……i… ΩË˛  EÚ ®…UÙ ±…™……Â E‰Ú {…÷x…Ø˚i{……n˘EÚ“™… ∂…Æ˙“Æ˙  ¥…Y……x… E‰Ú {…Ω˛±…÷+…Â
{…Æ˙, V……‰ |…M…Ω˛h… +¥…∫l…… ®…Â  EÚ™…‰ V……x…‰ ¥……±…‰  EÚ∫…“ ¶…“ EÚ…™…«GÚ®… EÚ“
∫ …°Ú±…i … … E ‰ Ú ® … ÷J™ … { …Ω ˛± … ÷  Ω Ë ˛ ,  V … Ë ¥ … -EÚ … § … «   x …E Ú +… Ë Æ ˙
V…Ë¥…-Æ˙∫……™… x…EÚ {…ﬁπ`ˆ¶…⁄ ®… E‰Ú ∫……l…, |…‰ Æ˙i… {… Æ˙{…C¥…x… +…ËÆ˙ +∆b˜V…x…x… E‰Ú
∫…∆§…xv… ®…Â  ¥…∂…‰π… =±±…‰J…x…  EÚ™…… M…™…… ΩË˛* ®…UÙ±…“ =i{……n˘x… ®…Â ®……Œi∫™…EÚ“
+x…÷∫…∆v……x… EÚ… ∫l……x… +…ËÆ˙ +…V… E‰Ú {… Æ˙¥…i…«x…“™… {…™……«¥…Æ˙h… +…ËÆ˙ ®…UÙ ±…™……Â
E‰Ú  ±…B §…f¯i…“ V……x…‰ ¥……±…“ ®……ƒM… {…Æ˙ ¶…“  ¥…∫i…ﬁi… S…S……« EÚ“ M…™…“ ΩË˛* |…O…Ω˛h…
+¥…∫l…… ®…Â |…V…x…x… +…ËÆ˙ {…∫…∆n˘ EÚ“ V…… i…™……Â EÚ… ∫…∆¥…v…«x…, ±… I…i… V…… i…™……Â
E‰Ú  ±…B ®…i∫™…x… ∫…∆¶……Æ˙…Â EÚ…  ¥…EÚ…∫… +…ËÆ˙ +…v…÷ x…EÚ V…±…EﬁÚ π… |……Ët…‰ M… EÚ™……Â
{…Æ˙ ¶…“  ¥…∂…‰π… =±±…‰J…x…  EÚ™…… M…™…… ΩË˛* {…… Æ˙Œ∫l… i…EÚ ∫…∆i…÷ ±…i…… E‰Ú  ±…B
∫…®…÷p˘“ V…Ë¥…  ¥… ¥…v…i……  ¥… x…™…®…“EÚÆ˙h…, =ii…Æ˙n˘… ™…i¥…{…⁄h…« ®……Œi∫™…EÚ“ E‰Ú
 ±…B B°Ú B +…‰ u˘…Æ˙… =`ˆ…B M…B EÚn˘®…
+…ËÆ˙ ∫…®…÷p˘“ {…… Æ˙Œ∫l… i…EÚ“ EÚ“ ∫…÷Æ˙I……
EÚ“ ¥…ËŒ∂¥…EÚ v……Æ˙h…… {…Æ˙ ¶…“  ¥…∫i……Æ˙ ∫…‰
|… i…{……n˘x…  EÚ™…… M…™…… ΩË˛*
∫°÷Ú]ıx…∂……±…… ®…Â =i{…xx… ∫…®…∫™……+…Â,
∫¥……∫l™… |…§…xv…x…, Æ˙…‰M…  x…n˘…x…EÚ  EÚ]ı,
∫…®…÷p˘“ §…™……‰|……‰∫…¬{…‰œC]ıM…, {……‰π…h… §…f¯…x……,
BC∫]≈ı“®……‰°Ú…<±∫…, ]≈ı…x∫…V…‰ x…EÚ ®…UÙ ±…™……Â
E‰Ú  ±…B §…Ω÷˛∂……J…“™… {…Ω÷ƒ˛S… EÚ“ o˘Œπ]ı ®…Â
V…Ë¥…|……Ët…‰ M…EÚ“™… {…Ω˛±…÷+…Â E‰Ú ®…Ω˛i¥… {…Æ˙
 ¥…∫i……Æ˙{…⁄¥…«EÚ  ¥…¥…Æ˙h…  EÚ™…… M…™…… ΩË˛*
+…Ãl…EÚ |…®…÷J…i…… EÚ“ ÀS…M…]ı V…… i…™……Â EÚ“
∫°÷Ú]ıx…∂……±……+…Â ®…Â V…±… {… Æ˙¥…i…«x… |…h……±…“
®…Â BEÚ §…™……‰ Æ˙™……C]ıÆ˙ E‰Ú ∞¸{… ®…Â V…“¥……h…÷
x……< ]≈ı°ÚÀ™…M… ={…™…÷Ci…i…… {…Æ˙ +SUÙ…
 ¥…¥…Æ˙h…  n˘™…… M…™…… ΩË˛ +…ËÆ˙ ¥…… h…V™…“EÚÆ˙h…
E‰Ú  ±…B <∫…EÚ“ ={…™…÷Ci…i…… {…Æ˙ §…±…  n˘™……
M…™…… ΩË˛* i…±…“™… ∫…®…÷p˘ +…x……™…x… +…ËÆ˙
E‰ÚÆ˙±… E‰Ú i…]ı ®…Â ®……Œi∫™…EÚ“ {…÷x…Ø˚n¬˘¶…¥…x…
E‰Ú  ±…B ®……x…∫…⁄x… E‰Ú n˘…ËÆ˙…x… ®……Œi∫™…EÚ“
{…Æ˙ Æ˙…‰v… b˜…±…x…‰ ∫…‰ Ω˛…‰x…‰¥……±…‰ |…¶……¥… {…Æ˙
¥…i…«®……x… Œ∫l… i… E‰Ú ∫…∆n˘¶…« ®…Â +SUÙ…  ¥…∂±…‰π…h…  EÚ™…… M…™…… ΩË˛* x……ËS……±…x…
§…‰b˜…Â ∫…‰ =i{…xx…  ¥…{…Œii…™……Â +…ËÆ˙ =∫…‰ Æ˙…‰EÚx…‰ EÚ“ |…§…xv…x… Æ˙“ i…™……Â EÚ“
+{…™……«{i…i…… {…Æ˙ V……x…EÚ…Æ˙“  ]ı{{…h…“ +…V… §…f¯i…“ V……x…‰ ¥……±…‰ ∫…®…÷p˘¥…i…‘
 GÚ™……EÚ±……{……Â +…ËÆ˙ ∫…÷x……®…“ E‰Ú §……n˘ EÚ“ +¥…∫l……+…Â EÚ“ o˘Œπ]ı ®…Â ∫…®…™… EÚ“
+…¥…∂™…EÚi…… ΩË˛*
{……‰π…h… +…ËÆ˙ +…V…“ ¥…EÚ… ∫…÷Æ˙I…… {…Æ˙ ¥™……J™…… E‰Ú ∫……l… ¶……Æ˙i… EÚ“
V…x…i…… E‰Ú E÷Ú{……‰π…h… n⁄˘Æ˙ EÚÆ˙x…‰ ®…Â ®…i∫™… +…ËÆ˙ +… V…EÚ… ∫…÷Æ˙I…… ®…Â ®……Œi∫™…EÚ“
EÚ…‰ ®…Ω˛i¥…{…⁄h…« ∫l…… {…i… EÚÆ˙x…… ∫…Æ˙EÚ…Æ˙“ x…“ i…™……Â E‰Ú EÚ…™……«x¥…™…x… E‰Ú  ±…B
∫…Ω˛“  n˘∂…… n‰˘i…“ ΩË˛* E÷Ú{……‰π…h… E‰Ú  x…¥……Æ˙h… E‰Ú  ±…B |……h…“ |……‰]ı“x…, V…±…EﬁÚ π…
EÚ“ =i{……n˘x…I…®…i…… +…ËÆ˙ ∫……®…÷n˘… ™…EÚ V…±…EﬁÚ π… {…Æ˙ ¶…“  ¥…∫i…ﬁi…  ¥…¥…Æ˙h…
 n˘™…… M…™…… ΩË˛*
<∫… |…EÚ…Æ˙ ¶……Æ˙i…“™… ®……Œi∫™…EÚ“ E‰Ú ∫…¶…“ {…Ω˛±…÷+…Â {…Æ˙ |…EÚ…∂…
b˜…±…x…‰ ¥…±…“ ™…Ω˛  EÚi……§… x…“ i…  x…®……«i……+…Â, +x…÷∫…∆v…‰i……+…Â, +EÚ…n˘ ®…™……Â
+…ËÆ˙  x…™……«i…EÚ…Â E‰Ú  ±…B §…Ω÷˛i… Ω˛“ ±……¶…n˘…™…EÚ  ∫…r˘ Ω˛…‰M…“*
